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EXECUTIVE SUMMARY

This report presents the results of site analysis for the Bonneville Power Administration
Northeast Oregon Hatchery Project. The purpose of this project is to provide engineering
services for the siting and conceptual design of hatchery facilities for the Bonneville Power
Administration. The hatchery project consists of artificial production facilities for salmon
and steelhead to enhance production in three adjacent tributaries to the Columbia River in
northeast Oregon: the Grande Ronde, WaIla Walla, and Imnaha River drainage basins.
Facilities identified in the master plan include adult capture and holding facilities; spawning
incubation, and early rearing facilities; full-term rearing facilities; and direct release or
acclimation facilities. The evaluation includes consideration of a main production facility
for one or more of the basins or several smaller satellite production facilities to be located
within major subbasins.

The historic and current distribution of spring and fall chinook salmon and steelhead was
summarized for the Columbia River tributaries. Current and future production and release
objectives were reviewed. Among the three tributaries, forty seven sites were evaluated
and compared to facility requirements for water and space. Site screening was conducted
to identify the sites with the most potential for facility development. Alternative sites were
selected for conceptual design of each facility type. A proposed program for adult holding
facilities, final rearing/acclimation, and direct release facilities was developed.

ix



INTRODUCTION

This report presents the results of work carried out under Tasks 1 and 2 of the contract between
Bonneville Power Administration (BPA) and Montgomery Watson for the Northeast Oregon
Hatchery Project (NEOH). The report is divided into 10 sections and an appendix which contain
the following information:

Introduction

Current and Historic Distribution of Species

Production and Release Objectives

Fish Propagation Criteria

Water and Space Requirements

Surface Water and Groundwater Availability and Quality

Review of Existing Facilities and Assessment of Expansion Capabilities

Site Evaluation and Screening

Program Development

Literature Cited

Appendices.

The majority of the information contained in these sections has been previously presented to BPA
and the NEOH Technical Work Group (TWG), which is comprised of BPA, Oregon Department
of Fish and Wildlife (ODF&W), the Confederated Tribes of the Umatilla Indian Reservation
(CTUIR), and the Nez Perce Tribe (NPT). The information was presented in a number of
working papers which were subsequently reviewed and discussed by the TWG, then revised as
necessary by Montgomery Watson.

This report includes discussions of production goals, the bioengineering criteria for various facility
types, reviews available data on surface water and groundwater availability and quality, discusses
existing facilities and their potential for expansion, and documents the site/facility screening
process carried out to arrive at a proposed program to be carried forward into conceptual design.

The project study area includes three adjacent tributaries to the Columbia River: the Grande
Ronde, Walla  Walla, and Imnaha River drainage basins in northeastern Oregon. Basin master
planning for production goals has been carried out previously by affected tribes, state resource
agencies, and the federal government. The purpose of this project is to evaluate site locations and
provide conceptual design for fish production facilities designed to enhance and/or reestablish
salmon stocks in these river basins and meet the production goals identified in the basin master
plans.

Salmonid  stocks under consideration include spring and fall chinook salmon and steelhead.
Facilities required include adult capture and holding facilities; spawning, incubation, and early
rearing facilities; full-term rearing facilities; and direct release or acclimation facilities. The

1



evaluation includes consideration of a main production facility for one or more of the basins or
several smaller satellite production facilities to be located within major subbasins.

Site evaluation for these facilities is conducted in several phases. The first phase involved a review
of available water quality and water quantity data, definition of fish propagation criteria specific to
the program, definition of production and release objectives specific to the program, and definition
of water and space requirements. Once these criteria were defined, site evaluations were carried
out by project team field visits. The site reconnaissance teams included project staff with training
in engineering and biology. Sites were evaluated for physical and environmental characteristics
and a site data base developed. Following the site visits, site screening was conducted based on
the project criteria and the site evaluations in order to identify a prioritized listing of sites for
development of a program to meet basin production goals.

Conceptual design will be carried out for those facilities and sites that comprise the proposed
program for each basin.

2



CURRENT AND HISTORIC DISTRIBUTION OF SPECIES

GRANDE RONDE BASIN

The following information on the current and historic distribution of salmon in the Grande
Ronde Basin has been obtained from CBFWA (1990). The major spawning and rearing
areas for spring and fall chinook are shown on Figure 1.

Spring Chinook

The Grand Ronde drainage historically produced large runs of spring chinook salmon.
Prior to dam construction on the Snake River, a spawning escapement of than 12,200 fish
was estimated.

Spring chinook are widely distributed throughout the basin. Twenty-one streams
historically supported spring chinook. The Wenaha River, Catherine Creek, Minam River,
Lookingglass Creek, Lostine River, and upper Grande Ronde were highly productive
streams in the past. Riparian and instream  habitat degradation has severely impacted spring
chinook production potential. This is due to livestock overgrazing, mountain pine beetle
damage, limited quality rearing habitat, low stream flows, logging activities, road
construction, mining and unscreened diversion ditches. The current escapement is in the
range of 300 to 1,700 fish. Return goals for spring chinook in the Grande Ronde Basin
are 16,400.

Fall Chinook

Early and late fall chinook were historically distributed throughout the lower part of the
river system. Currently only a few fish spawn in the lower Grande Ronde River, primarily
below the Wenaha River. The current low spawning escapement is attributed to the
Columbia River harvest, passage mortality at Columbia and Snake River dams, and habitat
degradation within the basin. Return goals for fall chinook in the Grande Ronde Basin are
an annual average return of 10,000.

Summer Steelhead

The Grande Ronde basin historically produced large runs of summer steelhead. The size of
the historical runs are unknown, but an estimate 15,900 to the mouth of the Grande Ronde
was given prior to the construction of the Snake River Dams.

Summer steelhead spawn and rear throughout the basin. Principal spawning areas include:
middle and upper mainstem tributaries, Joseph Creek, Wenaha River, Wallowa  River,
Minam River, Deer Creek, Bear Creek, and Lostine River. The current run is estimated to
be 11,000. Return goals for summer steelhead in the Grande Ronde Basin are 27,500.

IMNAHA BASIN

The following information on the current and historic distribution of salmon in the Imnaha
basin has been obtained from CBFWA (1990). The major spawning and rearing areas for
spring and fall chinook are shown on Figure 2.

Spring Chinook



Spring chinook spawn in the mainstem (Freezeout Creek to the Blue Hole), Big Sheep
Creek (Coyote Creek to 0.25 miles above Lick Creek), and Lick Creek (from the
confluence to the crossing of Forest Service Road 39). Spawning historically occurred in
Little Sheep Creek and was documented for the first time in the South Fork Imnaha River
in 1988. The historical run size is believed to be in the range of 4,000-7,000  fish. The
current run is in the range of 132 to 1,400 fish. Return goals for spring chinook in the
Imnaha River Basin are 5,700.

Fall Chinook

The Imnaha River fall chinook is extinct. The historic distribution of fall chinook in the
subbasin is not known, but probably extended upstream as far as the town of Imnaha.
Snake River stock is the preferred stock for re-introduction of fall chinook into the Imnaha
Basin.

Summer Steelhead

The Imnaha River was historically an important producer of summer steelhead. Prior to the
construction of the four lower Snake River dams in the late 196Os,  adult escapement was
approximately 4,000. Steelhead spawn throughout the basin. Low flows could be a
problem in the the upper Big and Little Sheep Creeks due primarily to irrigation
withdrawals for the Wallowa Valley Improvement Canal.

WALLA WALLA BASIN

The following information on the current and historic distribution of salmon in the Walla
Walla Basin has been obtained from CBFWA (1990). The major spawning and rearing
areas for spring chinook and steelhead are shown on Figure 3.

Spring Chinook

Although once abundant in the Walla Walla Basin, this species has been eliminated as a
result of passage blocks, dewatering of the Walla  Walla and Touchet rivers, and
degradation of headwater habitat and mortalities at mainstem Columbia River Dams. An
estimated 61 stream miles of spring chinook spawning and rearing habitat exists in the
Walla Walla Basin including the upper mainstem  Walla Walla River in Washington, and the
South Fork in Oregon, and upper mainstem Touchet River, North and South Fork Touchet
rivers, and the Wolf, Burnt, and Griffin forks in Washington. Return goals for spring
chinook salmon in the Walla Walla River Basin are 5,000 (2,000 natural production +
3000 hatchery production).

Summer Steelhead

Historically, summer steelhead spawned and reared throughout a large area of the middle
and upper reaches of the mainstem Walla Walla and Touchet rivers and their tributaries.
Widespread habitat degradation resulting from irrigation, dryland  farming, livestock
grazing and logging has reduced usable spawning habitat by approximately 50%. The
historical run size is believed to be in the range of 4,000-5,000 fish. The current run is in
the range of 1,000 to 2,000 fish. Return goals for summer steelhead in the Walla Walla
River Basin are 11,000 (3,000 natural production + 8,000 hatchery production).

4
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PRODUCTION AND RELEASE OBJECTIVES

INTRODUCTION

A broad range of policy issues that are under discussion will affect the eventual design of
the fisheries program for the NEOH project area. These issues include:

1) Direct release vs acclimation

2) Out-basin rearing of fry and fingerlings

3) Impact of other fish released in the basin

4) Impact on other fish in the basin

PRODUCTION AND FACILITY NEEDS

Production goals for the NEOH Project are summarized below (Table 1).

TABLE 1

SUMMARY OF NEOH PRODUCTION GOALS

Fall Chinook



Long-term production goals and facility needs are presented in detail on Tables 2 through
5.

CURRENT PRODUCTION WITHIN THE NEOH PROJECT AREA

The following hatcheries and satellite facilities are within the boundaries of the NEOH
Project or are used for fisheries programs within the basin:

Irrigon Hatchery

Lyons Ferry Hatchery

Lookingglass Hatchery

Wallowa Hatchery and Acclimation Ponds

Imnaha River Satellite and Acclimation Ponds

Little Sheep Creek Satellite and Acclimation Ponds

Big Canyon Satellite and Acclimation Ponds

Cottonwood Acclimation Ponds

Dayton Conditioning Ponds

These facilities have been funded totally or in part by the Lower Snake River Compensation
Plan (LSRCP). Fish produced or released by the LSRCP were not included in Tables 2
through 5. A review of these facilities and their expansion potential is presented in a later
section.

9
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LONG TERM  PRODUCTION  GOALS  IN THE GRANDE  RONDE BASIN
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LONG TERM  PRODUCTION  GOALS  IN THE  IMNAHA  BASIN
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LONG  TERM PRODUCTION  GOALS  IN THE WALLA  WALLA  BASIN
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FISH PROPAGATION CRITERIA

INTRODUCTION

The biocriteria proposed for salmon culture for the NEOH Project are based on similar
projects in the Pacific Northwest and discussion with agency and tribal personnel. These
criteria will be used for planning level process design and facility layout.

WATER CHEMISTRY

Fundamental to facility planning is an understanding of various aspects of water chemistry,
in both a general and site-specific sense.

Oxygen

The oxygen content of water used in fish rearing is important because the fish will consume
varying amounts of oxygen as they develop and also, a certain minimum concentration of
dissolved oxygen is required in order to provide an acceptable environment. For these
reasons it is desirable to know the approximate dissolved oxygen concentration of the water
supply and how it may vary with the degree of gas saturation, temperature, salinity, and
site elevation.

The maximum amount of oxygen that can be dissolved in water is referred to as the
saturation concentration. The saturation concentration depends on temperature, elevation
(or barometric pressure), and salinity. Increasing temperature decreases the saturation
concentration of oxygen (Table 6). Salinity (total dissolved solids) will have an
insignificant effect on oxygen solubility at the NEOH sites.

Ammonia

Ammonia is produced by fish as a metabolic byproduct. In addition, water supplies often
contain ammonia from pollution or natural sources. Fish have a limited tolerance to
ammonia under certain conditions. Ammonia is a weak base, and occurs as ionized
(NHq+) and un-ionized forms (NH3). Unionized ammonia moves easily across
biological membranes and is generally considered the most toxic of the two forms. The
concentration of un-ionized ammonia in freshwater is primarily a function of pH and
temperature (Table 7).

Carbon Dioxide

Fish have limited tolerance to carbon dioxide. Carbon dioxide is produced by fish as a
respiratory byproduct, and water supplies often contain high concentrations of carbon
dioxide. Under typical conditions, 1.375 mg of carbon dioxide is produced per 1 mg of
oxygen consumed. The excretion of carbon dioxide by fish in intensive culture situations
(a) increases the dissolved carbon dioxide concentration, (b) reduces the pH, and (c)
reduces the concentration of un-ionized ammonia due to the decrease in PH. The reduction
of pH depends on the initial carbon dioxide concentration, alkalinity of the water, and
amount of carbon dioxide produced.
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TABLE 6

DISSOLVED OXYGEN AS A FUNCTION OF TEMPERATURE
(2,000 FEET ELEVATION)

142.7, I&./J A&./J L&./l AL.90 12.88
12.80 12.78 12.76 12.74 12.72 12.70 12.68z --_- --_--
12.61 12.59 12.57 12.55 12.53 12.51 12.49 12.48 12.46 12.44

12.38 12.31 12.29 12.27 12.26
12.20f .7 1 12.15 1 12.13 12.11 12.10 12.08

41 12.031 12.011 11.991 11.971 11.96 11.94 11.92 11.91
b 7i

39 12.24
40 12.06
41 11.89
42 11.72
43 11.55
44 11.39
45 11.24
46 11.08
47 10.93
48 10.79
49 10.64
50 10.50
<l i n  2 7

11.85
11.69
11.52
11.36
11.21
11.05
10.90
10.76
10.62
10.48
in 7n

11.35 11.33 11.31
11.19 11.17 11.16
11.04 11.02 11.01
10.89 10.87 10.86
10.74 10.73 10.72
10.60 10.59 10.57
10.46 10.45 10.44
i n 2 2

11.46
11.30
11.14

11.75
11.59
11.43
11.27

10.99
10.85
10.70
10.56
10.42

11.11
10.96
10.82
10.67
10.53
10.40
10.26

10.66
10.52w10.38
10.25

ZT) 1 *n?,il  in991 in?iI

68
_.. -
8.67 8.661

8 . 5 9  8 . 5 8  8.57-.--. - - - -
t 67 I 8.55 I 8.541 8.53 I 8.52 8.51 8.50 8.49 8.48 E’ A7

68
-.- -
- 8.45 1 R45

. . .-

8.42 -8.408.39 8.41 Ii.,“,
69 8~76 g.32 8 . 3 1  - 8.291ii I8.27 I_- , 8.35 ihi

_ _ _ _ . -

8.33 8.32 i
1 1

8.26 8.25 8.24 8.23 8.23 1 8.221 8.2i 1 I
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TABLE 7

UN-IONIZED AMMONIA AS A PERCENTAGE OF TOTAL AMMONIA IN
FRESHWATER AT VARIOUS TEMPERATURES AND PH

Temp.  Temp.  PH@ PI+@  PI+@ pH@ pH@ pH@ W@ pH@ pH@  pH@ W@ pH@ pH@

C F 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.0 7.9 8.0 8.1

4.44 40.0 0.09% 0.12% 0.150/o  0.19% 0.24% 0.30% 0.37% 0.47% 0.59% 0.75% 0.94X  1.18% 1.40%
5.00 41.0 0.10% 0.12% 0.16% 0.20% 0.25% 0.310/o  0.39% 0.49X  0.62% 0.76% 0.96X  1.23% 1.54K

5.56 42.0 0.10% 0.13% 0.16% 0.21% 0.26% 0.33% 0.41% 0.52% 0.65% 0.82% 1.02%  1.29X 1.61%

6.1 1 43.0  0.1 1% 0.14% 0.17% 0.22% 0.27% 0.34% 0.43% 0.54% 0.68% 0.85X  1.07% 1.34%  1.69%
6.67 44.0 0.11% 0.14% 0.10% 0.23% 0.28% 0.36% 0.45% 0.56% 0.71%  0.89X  1.12% 1.40%  1.76%
7.22 45.0 0.12% 0.15% 0.19% 0.24% 0.30% 0.37% 0.47% 0.5996 0.74%  0.93% 1.17X 1.470/.  1.04%
7.76 46.0 0.12% 0.16% 0.20% 0.25% 0.31% 0.39% 0.49% 0.62’/.  0.77%  0.97% 1.22X 1.53%  1.92%
8.33 47.0 0.13% 0.16% 0.20% 0.26% 0.32% 0.41% 0.51% 0.64% 0.810/.  1.020/ 1.28%  1.60%  2.010/.
a.69 40.0 0.13% 0.17% 0.21% 0.27% 0.34% 0.43% 0.53% 0.67% 0.05% 1.06% 1.33Yo  1.67% 2.10%
9.44 49.0 0.14% 0.10% 0.22% 0.20% 0.35% 0.44% 0.56% 0.70% 0.60% 1.1 1% 1.39%  1.75% 2.19%

10.00  50.0 O.l5O/o  0.19% 0.23% 0.29% 0.37% 0.46% 0.58% 0.73% 0.92% 1.16% 1.45%  1.8296  2.200/.

10.56 51.0 0.15% 0.19% 0.24% 0.3196 0.39% 0.40% 0.61% 0.77% 0.96% 1.21% 1.52%  1.90%  2.38%
11 .I 1 52.0 0.16% 0.20% 0.25% 0.32% 0.40% 0.51% 0.64% 0.80% 1 .OO%  1.26% 1.50%  1.98%  2.49%
11.67  53.0 0.17% 0.21% 0.27% 0.33% 0.42% 0.53% 0.66% 0.03% 1.05% 1.32% 1.65%  2.07% 2.59%
12.22  54.0 0.17% 0.22% 0.28% 0.35% 0.44% 0.55% 0.69% 0.87% 1.09X 1.37% 1.7296  2.169/o  2.70%
12.78  55.0 0.18% 0.23% 0.29% 0.36% 0.46% 0.50% 0.72% 0.91% 1.14% 1.4346 1.00%  2.25% 2.82%

, 13.33  56.0 0.19% 0.24% 0.30% 0.38% 0.40% 0.60% 0.75% 0.95% 1.49% 1.490/. 1.07%  2.35% 2.940/
, 13.89  57.0 0.20% 0.25% 0.31% 0.40% 0.50% 0.63% 0.79% 0.9996 1.24% 1.56% 1.950/o  2.45% 3.060/.
14.44  58.0 0.21% 0.26% 0.33% 0.41% 0.52% 0.650/a  0.82% 1.03% 1.29% 1.62% 2.040/o  2.55% 3.19%

15.44  59.0 0.22% 0.20% 0.35% 0.45% 0.56% 0.70% 0.08% 1.11% 1.39%  1.75% 2.19% 2.74% 3.43%
16.44  60.0 0.24% 0.30% 0.30% 0.40% 0.60% 0.76.70  0.95% 1.20% 1.50%  1.88% 2.36% 2.95% 3.69%
17.44  61.0 0.26% 0.33% 0.41% 0.52% 0.65% 0.82% 1.03% 1.29% 1.62% 2.03% 2.54% 3.1796 3.960/o

10.44  62.0 0.20% 0.35% 0.440/o  0.56% 0.70% 0.00% 1.10% 1.39% 1.74%  2.18% 2.73% 3.41% 4.25%
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PH

pH has a major role in determining the toxicity of ammonia, heavy metals, and hydrogen
sulfide. The pH of the process water can be changed due to the metabolic activity of the
fish and biological filters.

WATER QUALITY CRITERIA FOR SALMONID  REARING

Water quality criteria that provide general guidance in salmonid aquaculture planning are
shown on Table 8.

Minimum Oxygen Levels

The minimum criterion for acceptable dissolved oxygen levels for salmonid culture (as the
water leaves the raceways) is:

Fry & Fingerlings 7.0 mg/l

As the incubation temperature increases, dissolved oxygen problems may occur just prior
to hatching when dissolved oxygen demand is highest. The critical dissolved oxygen level
may be above the local saturation concentration at those times.

Ammonia Criteria

Ammonia is a weak base and exists in ionized (NH4+) and un-ionized (NH3) form. Un-
ionized ammonia is more toxic to fish because it can move across biological membranes
much faster than the ionized form. Chemical tests measure the amount of total ammonia
(NH4+ + NH3) which is generally expressed as nitrogen (molecular weight = 14.00
g/mol). The concentration of un-ionized ammonia depends on total ammonia, pH, and
temperature. High pH and temperature favor the un-ionized form. Various criteria for the
maximum allowable un-ionized ammonia concentration for salmonids range from 0.006 to
0.015 mg/L as NH3-N (Table 8). A recent review of ammonia toxicity (Meade, 1985)
concluded that un-ionized ammonia is probably not the cause of gill hyperplasia, as
previously assumed. He also stated that “A truly safe, maximum acceptable concentration
of un-ionized, or total,ammonia for fish culture systems is not known”. For this project,
un-ionized ammonia criteria will be set at a concentration not to exceed 0.015 mg/l.

Carbon Dioxide

To determine carbon dioxide water quality criteria, it is also necessary to define critical
levels. Recently, Piper et al. (1982) proposed an upper limit concentration of 10 mg/l,
although others have suggested up to 20 mg/l  (SECL, 1983). For NEOH planning 10 mg/l
will be used as the carbon dioxide criterion. The carbon dioxide criteria may also depend
on the relationship between carbon dioxide, alkalinity, and pH.

PH

Criteria for pH depend on species, life stage, and ionic composition of the water. For
incubation and early fry rearing, SECL (1983) recommended that the pH be maintained
between 6.5 - 8.5. This range will be used for NEOH planning.
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TABLE 8

WATER QUALITY CRITERIA FOR SALMONIDS

Temperature (“C) o-15 5-10
Total Dissolved Solids <400
Total Settleable Solids <80 <80
Total Gas Pressure (%) cl10 <l03
All units mg/L unless otherwise noted
(1) ADF&G 1983.
(2) Shepherd 1984.
(3)Schroeder 1984.
(4) Piper et al. 1982.
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PROCESS CRITERIA

Process criteria serve as the basis for conceptual design and layout. They will change as
site- or program-specific information is developed.

General Process Criteria

General process criteria for NEOH are shown on Table 9.

Table 9

Process Criteria for NEOH (Adult Hauling - Incubation)

Optimum
Average Monthly Range
Maximum Daily Temperaturea

(a) Maximum Daily Temperatures are based on 75 percentile values
(b) This temperature profile may be used to delay the development of the eggs
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Table 9 (Continued)

Process Criteria for NEOH (Rc

Parameter Spring
Chinook

Length-Weight (W =CLn. inches. lb)

Rearing (200/lb to Transport)
I

Date Feb
Length at Start (inches) 2.57
Weight at Start (#/lb) 200
Duration (d) @ 50F 12-205
Temperature (F)

0phlJI-n
Average Monthly
Maximum Daily Temperaturea

DI
FI (based on Table 8)
Survival (%)
DD/inch
Length at End (inches)
Weight at End (#/lb)

55
40.5
70

0.18
Table 8/l .25

98
840

2.82-6.97
150-10

aring)

35-60 355-060
65 65

l.OOb 1 .oo
Table 8 Table 8

90 90
840 810
2.57 2.45
200 200

50-85 I 189 I

35-565 3z:5
70 70

0.18 0.18
Table 8/l .25 Table 8/1.25

92 92
840 810

3.64-4.39 6.65
70-40 10

a Maximum Daily Temperatures are based on 75 percentile values
b DI - lbs/cu ft./in length no greater than 0.3
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Length-Weight Relationship

The weight of a fish in relation to its length, at any time, is expressed as follows:

W=CxL3

where W = weight in pounds, L = length in inches, and C is the condition factor for the
specific species.

Development Rate

Eggs. Egg development rate is based on the number of degree days above 32 F.

Fry. Fry development rate is based on the number of degree days to achieve an inch of
growth.

Feed Consumption

The amount of food to be fed to the fish must be known in order to predict oxygen
demand, ammonia concentrations, and suspended solids production levels. Generally, the
daily feeding rate is determined from information provided by feed companies or as
summarized in Piper et al. (1982). This information can be converted to simple feeding
coefficients (Fc) that relate feeding rate to water temperatures and growth rate.

TABLE 10

FEEDING COEFFICIENT AT VARIOUS WATER TEMPERATURES (a)

Temuerature Feeding

(OF) Coefficient-&J

46 7.38
49 8.54

2;
9.70

10.86
58 12.02

(a) Based on feeding rates presented in Table 25 of Piper et al.
(1982) for fish growing at 900 DD/inch  length increase.

(b) Feeding Coefficient = (Water temperature - 26.94) x 0.387

To determine the daily amount of feed offered to fish, one would use the formula:

% of Body Weight to Feed = Fe/L

Where Fc is the feeding coefficient, and L is the length of fish in inches.
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Oxygen Consumption

The calculations of oxygen levels and consumption will be based on the following
relationship between feed (F) and oxygen consumption in raceways (0~):

Oc = 0.25 x F

Stated in another way, for each 100 pounds of food introduced to a raceway, 25 pounds of
oxygen will be consumed in that raceway in the same period of time. This is probably
conservative in that a general value of 0~0.22  x F was proposed by Willoughby for a dry
diet. Values of Oc ranging from 0.22 to 0.25 are probably valid for fingerlings under
production conditions. Higher values may needed for smaller fish and for fry and
fingerlings fed restricted rations.

Ammonia Production

The calculation of ammonia production is based on the following relationship between feed
(F) and total ammonia produced, TAN (total ammonia expressed as nitrogen):

TAN = 0.029 x F

This relationship is based on work by Mayo & Liao at the Cowlitz Trout Hatchery and
verified by other sources.

Carbon Dioxide

As proposed by Piper et al (1982) the dissolved carbon dioxide produced per pound of feed
will be based on the following relationship between feed (F) and carbon dioxide production
cp>:

Cp = 0.28 x F

Suspended Solids

Suspended solids sources in the effluent of a production unit consist of materials in the
influent water, fecal solids, uneaten feed, and other materials that have fallen or have been
blown in the water. Pollution control requirements may be based in part on effluent
suspended solids (SuS) levels. The calculations of SuS generated will be based on the
following relationship between feed (P) and total SuS:

SuS = 0.35 x F

Because of the number of materials that can contribute to suspended solids, operational
considerations, and site-specific factors, the above relationship may not be valid for all
locations.

Phosphate

Phosphate sources in intensive culture include uneaten feed, fecal matter, and direct
excretion from the kidneys. The amount of phosphates added to the water also depends on
the type of solids removal system used. Commonly, the amount of phosphate added to the
diet is in excess of that needed by the fish. Because of discharge restrictions on phosphate
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in North America and Europe, major research has been directed towards the reduction in
the amount of phosphate in the diet and development of operational procedures to reduce
the phosphate concentration in the discharge water. Based on work reported by Ljao and
Mayo (1974), the phosphate production rate will be based on the followmg  relatronshrp
between feed (F) and total P04:

PO4 = 0.016 x F

Rearing Mortalities

To develop a hatchery model, it is necessary to have an estimate of mortalities that may be
expected in the facility. Typically, survival is lowest at the beginning of a cycle and highest
at the end. Survival assumptions for NEOH are shown on Table 11:

TABLE 11

ASSUMED SURVIVAL RATES BY LIFE STAGE AND SPECIES

200/#-Release
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Rearing Density

Density criteria (maximum weight of fish per cubic foot) is developed in terms of the
Density Index approach. The Density Index (DI) is:

DI =
Fish density (lb/ft3)
__-----___----____---------
Length of fish (inches)

or

Density (lb/ft3)  = DI x length in inches

Detailed information on DIs for a number of similar projects is shown on Tables 12 and 13.
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TABLE 12

DENSITY AND FLOW INDICES USED BY DIFFERENT AGENCIES IN
THE PACIFIC NORTHWEST FOR OUTDOOR RACEWAYS (>800/LB.)

Agency/Project

ODF&W Design Values (Based on
FMC, 1984)

ODF&W (Recent Hatcheries)

Willamette (standard)

Umatilla (ChS)

Umatilla (ChF)
WDF Design Values
WDF (Recent Hatcheries)

Issaquah (chinook)

Lyons Ferry (ChS)

Lyons Ferry (ChF)

YakimaKlickitat  Production Design
Values

US Fish & Wildlife Service

Dworshak National Fish
Hatchery (S teelhead)

Makah National Fish
Hatchery (Fall Chinook)

Piper et al., 1982 (Salmon
and Trout)
Bonneville Power Administration
(Assessment of Present
Anadromous Fish Production . . . .
1990)

Density Index
(1 b/(cfCin)

0.22-0.30 (mean=0.26

0.16 (max)

0.16 (max)

0.17 (max)
undetermined

0.08 (max)

0.03-0.23 (mean =
0.10)

0.06-0.27 (mean =
0.16)

0.175 raceways (max)

0.150 ponds (max)

0.110 acclimation ponds
(max)

0.25 (max)

0.50 (max)

0.50 (max)

0.25 ChS (max)

0.30 ChF (max)

0.25 S teelhead (max)

(a) Percent of Table 8, Piper et al. (1982).

Flow Index
(lb/gpm&)

65

50

78

83
100

96

60

60

4 (available 02, mg/I)
---------------------------
(% food fed)(length, in.)

(b)

----

100

100

(b) Depending on specific rearing cycle and temperatures, the FIs computed from this
equation range from 1 lo- 130% of the values shown on Table 8, Piper et al. (1982).
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TABLE 13

DENSITY AND FLOW INDICES USED BY VARIOUS AGENCIES IN THE
PACIFIC NORTHWEST FOR EARLY REARING (c8001LB.)

Agency/Project Density Index Flow Index
(lb/(cfCin) (lbkpa;lb)

South Tacoma Hatchery 01.5-1.7 65-86
Rainbow Trout

Cowlitz Hatchery
S teelhead and Cutthroat

Mossyrock Hatchery
Rainbow Trout

2.3-2.5 104-114

Similar to Cowlitz Similar to cowlitz

(a) Percent of Table 8, Piper et al. (1982).

For NEOH, the following DIs are proposed for planning purposes (Table 14):

TABLE 14

PROPOSED DENSITY INDICES BY LIFE STAGE FOR NEOH

Phase Density Index (lb/cfCin)
I

Early Rearing 1 .oo
(possibly up to 2.00 depending on feeding

resnonse

Rearing in Raceways 0.17

Acclimation in Raceways 0.17

Acclimation in Earthen Ponds 0.11

Acclimation in Large Earthen Ponds no information available

Acclimation in Side Channels no information available
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Flow Requirements

The water requirements in an intensive culture salmon hatchery are determined by six
factors: (1) The amount of oxygen consumed, (2) the oxygen levels in the influent water
supplied to the raceways, (3) tolerance to lowered oxygen levels, (4) ammonia in the
incoming water supply, (5) metabolites, primarily ammonia, carbon dioxide, and
suspended solids, produced in the rearing process, and (6) tolerance to the metabolites,
specifically un-ionized ammonia, carbon dioxide and suspended solids. In turn, oxygen
consumption and metabolite production is directly related to the amount of feed.

Plow requirements for adult holding as a function of temperature (OF) are based on Senn et.
al. (1984) and are shown on Table 15.

TABLE 15

FLOW REQUIREMENTS AS A FUNCTION OF TEMPERATURE (T)

Species gpm/fish

Spring Chinook -1.5 + 0.05T

Fall Chinook -1.5 + 0.05T

Summer S teelhead I -0.5 + 0.05T I

Loading criteria for rearing (pounds of fish per gallon per minute) are developed in terms of
the Flow Index approach. The Flow Index (FI) is:

FI =
Loading (lb&pm)
_______________------------
Length of fish (inches)

or

Loading (lb&pm)  = FI x length in inches

The flow indices proposed for NEOH are shown on Table 16 and are based on Piper et al.
(1982). For rearing and acclimation, Piper’s values are derated by a factor equal to 1.25.
Therefore, more water is required compared to Piper’s table.
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WATER AND SPACE REQUIREMENTS

INTRODUCTION

In order to adequately evaluate the NEOH program objectives, the potential facilities that
may be necessary to satisfy both the production goals and biological requirements of the
program have been evaluated. These preliminary descriptions and design criteria were used
for analyzing the candidate sites’ available land area, water supply, water quality and major
institutional issues.

The following information defines the critical factors that are required for preliminary
screening of alternatives and evaluation’of options. The criteria presented are based upon
information obtained from BPA, ODF&W, CTUIR, NPT as well as Montgomery
Watson’s experience. These criteria are presented to elicit comment, to assist and to
facilitate discussion, and are intended to be modified as necessary.

Because the NEOH project area covers 3 separate basins, the number and mix of facilities
could vary widely. To simplify this section, only two program options have been
considered for the Fianl Siting Report:

1)

2)

A single, centralized facility for the entire NEOH project area

Separate facilities for adult holding, incubation, and rearing in each
basin.

The facilities used to meet the production goals will be based on the information collected
during site evaluation. The following sections present basic information for each of the life
stages involved in planning.

FACILITY DESCRIPTIONS

Adult Capture

Location

Walla Walla (2)
Grande Ronde (2 or more)
Imnaha (1)
Umatilla (1)

Schedule

Apr 15 -December

Minimum Flow Necessary

10 cfs
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Facilities Necessary or Desirable for Adult Capture

::
3.
4.

2:

Weir
Ladder
Holding (short-term)
Security (Personnel on-site during operations, security guard during holding).
Small office/storage
Small trailer or bunkhouse for personnel

Adult Holding - Single Facility

Number of Adult Fish (Assumed)

CHS 2195
CHF 706
STS 80

Flow Criteria

Temnerature

500F
55’F

2%

CHS CHF STS
g-p/f%6 gpm/fish gpm/fish

1 .oo 1.00 2.00
1.25 1.25 2.50
1.50 1.50 3.00
1.75 1.75 3.50

Holding Volume Criteria

Unit (cf/fish)

CHS 8
CHF
STS 275

Schedule

Period

CHS April 15 -1 October
CHF September-December
STS November-May
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Holding Volume and Flow Requirement

Based on a design temperature of 55 OF, the required volumes and flows are:

Species

CHS

CHF

STS

Volume

(cf)

13,176

4,942

200

Flow

(gpm) .

2,744

883

200

The maximum holding volume and flows will be computed based on the assumption that
during the month of September, 100% of the Spring Chinook and 25% of the Fall Chinook
must be held. This would require 14,412 cf of holding space and 2,965 gpm. Seven
different stocks of fish mush be held. At least 5 stocks may be held at one time.
Therefore, assuming a minimum holding volume/stock of 5,000 cf, a total adult holding
volume of 25,000 cf will be required.

Summary

Maximum Volume Required - 25,000 cf
Maximum Sustained Temp. - 55’F
Maximum Flow Required - 6.6 cfs (2965 gpm)

Facilities Necessary or Desirable for Adult Holding Facility

1:
3.
4.

Z:
7.

i-
lb.
11.

Water supply
Ponds or Raceways (2 min)
Office/storage
Sanitary facilities
Utilities
Carcass Disposal
Limited bunk house
SeCUlity
Access
Effluent discharge / water treatment
Egg taking station

Assumed Size (General) for Complete Facility Layout

10 acres
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Adult Holding - Facilities in Each Basin

Number of Adult Fish

Basin CHS CHF

Walla  Walla 559

Grande Ronde 696 640

IrLnaha 392 66

Umatilla 548

Total 2195 706 El80

Flow Criteria

Temnerature

50°F
55°F
60°F
65’F

Holding Volume Criteria

CHS
gpm/fish

1 .oo
1.25
1.50
1.75

ep”Esh

1 .oo
1.25
1.50
1.75

Unit (cf/fishI

CHS
CHF i
STS 2.5

Holding Schedule

CHS April 15 -1 October
CHF September-December
STS November-May

Holding Volume and Flow Requirement

Period

STS
gDm/fish

2.00
2.50
3.00
3.50

The maximum holding volume and flow will be computed based on the assumption that
during the month of September 100% of the Spring Chinook and 25% of the Fall Chinook
must be held. Based on a design temperature of 55 OF, the required volumes and flows by
basin are:
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VOLUME REQUIREMENT (cubic feet)

FLOW REQUIREMENTS (gpm)

Basin CHS

Walla  Walla 699

Grande Ronde 870

Imnaha 490

Umatilla 685

CHF

800

83

STS

200

Design
Value

700

1,100

510

700

SUMMARY

Basin

Walla  Walla

Grande Ronde

Imnaha

Umatilla

Volume Flow

(cf) (gpm)

4,500 700

6,700 1,100

3,300 510

4,400 700
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Facilities Necessary or Desirable for Adult Holding

::
3.
4.

2:
7.

ii*
lb.
11.

Water supply
Ponds or Raceways (2 min)
Office/storage
Sanitary facilities
Utilities
Carcass Disposal
Limited bunk house
Security
Access
Effluent discharge / water treatment
Egg taking station

Assumed Size (General) for Complete Facility Layout

5 acres

Incubation and Early Rearing - Single Facility

Incubation and early rearing is defined as rearing of fish from green eggs to 2OO/pound.

Number of Eggs and Fry

Species

CHS -

CHF -

STS -

Total

Schedule

Fry Needed Eggs Needed

3,174,ooo 3,9 19,000

1,489,OOO 1,838,OOO

109,000 134,000

4,772,OOO 5,891,OOO

Species

CHS-

CHF-

STS -

Incubation

Aug-Dee

Ott 15-Feb

March 15-Jun

Early Fry Rearing

Nov-Feb

Jan-Mar

May-Jul
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Temperature and Flows Required (total program)

Incubation

Maximum Water Temperature 55°F
Water Temperature Range - 45 to 55’F

CHS Design flow (120 stack of 8 trays @ 8 gpm) 960 gpm

:FF
Design flow (52 stack of 8 trays @ 8 gpm) 416 gpm
Design flow (4 stack of 8 trays @ 8 gpm) 32 gpm

Controlling Flow = 1,376 gpm (CHS+CHF)

Early Rearing

Maximum Water Temperature 55’F
Water Temperature Range - 45 to 56°F

Design Flow

FI=1.35, (55”F/3,000  ft elevation)
Loading =3.47 lb/gpm
6,900 gpm

Density

DI = 1.0
D = 2.47 lb/et
Volume = 10,000 cf

Water Source

Groundwater (first priority)
Disinfected Surface Water (second priority)

Facility Size (generic)

2 acre (max.)

Facilities Necessary or Desirable for Incubation/Early Rearing

1.

iv
4:

2:
7.

i:

Groundwater supply (1st option)
Disinfection facilities (secondary option)
Loading facility
Incubation room (controlled environment)
Office lab area
Personnel facilities
Sanitary facilities
Early rearing facilities
Effluent disinfection

Incubation and early rearing would be developed with other facilities at a particular site,
such as full-term rearing or adult holding, so infrastructure would be in place.
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Incubation and Early Rearing - Facilities in Each Basin

Incubation and early rearing is defined as rearing of fish from green eggs to 2OO/pound.

Number of Eggs and Fry

Basin CHS CHF STS

Walla  Walla 738,000 134,000

Grande Ronde 1,470,000 1,677,OOO

Imnaha 835,000 161,000

Umatilla 790,000

Basin CHS CHF STS

Walla  Walla

Grande Ronde

598,000 109,000

1,190,000 1,359,ooo

Imnaha 677,000 130,000

Umatilla 1640,000 I I

Schedule

Species

CHS -

CHF-

STS -

Incubation

Aug-Dee

Ott 15-Feb

March 15-Jun

Early Rearing

Nov-Feb

Jan-Mar

May-Jul
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Temperature and Flows Required

Incubation

Maximum Water Temperature 55’F
Water Temperature Range - 45 to 55’F
Water flow per 8 trays = 8 gpm

It is assumed that both CHS and CHF are in the incubators at the same time.

Number of Stacks

Basin CHS

Walla Walla 22

Grande Ronde 44

Imnaha 25

Umatilla 24

CHF

47

5

STS

4

Total

22

91

30

24

Water Flow (gpm)

Basin CHS

Walla Walla 176

Grande Ronde 352

Imnaha 200

Umatilla 192

CHF

376

40

STS

32

Total

176

728

’240

192

Early Rearing

Maximum Water Temperature 55’F
Water Temperature Range - 45 to 56’F
Assume 100% of CHS and 50% of CHF in raceways during January and February

Design Flow

FI=1.35, (55”F/3,000  ft elevation)
Loading =3.47 lb&pm
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Density

DI = 1.0
D = 2.47 lb/et

Rearing Volume (cf)

Water Flow (gpm)

Water Source

Groundwater (first priority)
Disinfected Surface Water (second priority)

Facility Size (generic)

1 acre (max.)

Facilities Necessary or Desirable for Incubation/Early Rearing

1-
Groundwater supply (1st option)

3:
Disinfection facilities (secondary option)
Loading facility

4. Incubation room (controlled environment)

2:
Office lab area
Personnel facilities
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7. Sanitary facilities
Early rearing facilities
Effluent disinfection

Incubation and early rearing would be developed with other facilities at a particular site,
such as full-term rearing or adult holding, so infrastructure would be in place.

Full Term (Satellite) Rearing - Single Facility

Full term rearing is defined as rearing of fish from 2OO/pound  to release, it does not include
incubation and early fry rearing.

Number of Fish Total

ChS would be the limiting factor for rearing because of the longer rearing period and larger
biomass. CHS programmed for release at 150/Ib.  have not been considered as they will be
planted early in the rearing cycle.

1,139,OOO @ lo/lb 6.97”
1,338,OOO @ 15/lb 6.08”

Schedule

Rearing Period - 15 months
Schedule - April to May release
Size initial - 2OO/lb

Flows Required (total program)

FI = 0.93 (3000 ft & 60 F)
Loading = 6.48 lb&m @ lo/lb
Loading = 5.65 lb/gpm@  15/lb

Flow @ lo/lb = 17,577 gpm
Flow@ 15/lb  = 15,788 gpm
Total Flow = 33,365 gpm (74.5 cfs)

Volume Required

DI = 0.18
Density = 1.25 lb/cf @ lo/lb
Density = 1.09 lb/cf @ 15/lb

V o l u m e @  lo/lb = 91,120 cf
Volume @ 15/lb = 81,835 cf
Total = 173,000 cf

Summary

Maximum Holding Area Required - 173,000 cf -
Temperature Range - 45-65’F
Peak Maximum diurnal temperature 60-65°F
Maximum Flow Required - 74.5 cfs
Maximum summer critical flow - 56 cfs (75% of maximum)
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Facilities Necessary or Desirable for Full Term Rearing Facilities

::
3.
4.

i:
7.

i*
lb.
11.

Water supply
Water treatment
Loading facilities .

Office/storage/lab
Personnel facilities
Raceways/ponds
Sanitary facilities
Access
Utilities
SeClllity
Effluent water treatment and return

Assumed Size of Complete Facilities

10 acres

Full Term (Satellite) Rearing - Facilities in Each Basin

Full term rearing is defined as rearing of fish from 2OO/pound  to release, it does not include
incubation and early fry rearing.

Number of Fish Total

The CHS planted at 150/lb  have not been considered in this computation because of the
small amount of biomass.

Basin CHS CHF S T S

Walla Walla 550,000@  lo/# 1OO,ooo@  lo/#

Grande Ronde 945,155@15/# 1,250,000@40/#

Imnaha 392,500@  15/N 120,000@70/#

Umatilla 589,OOOQ lo/#

C H S  lo/lb
C H S  15/lb

6.97”
6.08”

C H F  40/Ib
C H F  70/lb

4.39”
3.64”

S T S  5/lb 8.37”
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Schedule

CHS

Rearing Period - 200 days
Release Period - April to May

CHF

Rearing Period - 50 days
Release Period - April to May

STS

Rearing Period - 189 days
Release Period - April to May

Flows Required

Water flows are based on CHS + STS as these two species will be in the raceways at the
same time. The overlap between the CHS and CHP will be considered during concept
design.

Design Flow Index

FI = 1.35 (3000 ft & 55 F)

SCH

Loading = 6.48 lb/gpm  @ lo/lb
Loading = 5.65 lb/gpm@  15/lb

CHF

Loading = 4.08 lb/gpm  @ 40Ab
Loading = 3.39 lb&pm@  70/lb

STS

Loading = 7.78 lb&pm  @ 5/lb
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Water Flow (gpm)

Volume Required

Volumes are based on CHS + STS as these two species will be in the raceways at the same
time. The overlap between the CHS and CHF will be considered during concept design.

Design Density Index

DI = 0.18

CHS

Density = 1.25 lb/cf @ lo/lb
Density = 1.09 lb/cf @ 15/lb

CHF

Density = 0.73 lb/cf @ 4O/lb
Density = 0.61 lb/cf @ 7Wlb

STS

Density = 1.40 lb/cf @ 5/lb

Volume (cf)
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Summary

Maximum flow and volume listed above

Maximum summer critical flow at 75% of maximum

Facilities Necessary or Desirable for Full Term Rearing Facilities

1.

;:
4.
5.
6.
7.

;-
lb.
11.

Water supply
Water treatment
Loading facilities
Office/storage/lab
Personnel facilities
Raceways/ponds
Sanitary facilities
Access
Utilities
Security
Effluent water treatment and return

Assumed Size of a Complete Facilities

10 acres

Direct Release

Number of Fish

1.37 million CHF
0.380 million CHS subsmolt
Some portion of the remaining 2.47 million CHS smolts

Site Locations

Greater than 3 river miles between sites.

Schedule

. Spring Chinook

June-July-September (subsmolts)

. Fall Chinook

April-May

Summer S teelhead

None planned
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Facilities Necessary or Desirable for Direct Release

1:
Access to river (safety consideration)
Flowing “pool” near access

3. Public parking if access is open (2-3 spaces)

Final (Extended) Rearing/Acclimation Facilities

Final rearing/acclimation of fish may occur over a period of time ranging from 3 to 30
days.

Number of Fish

CHS

Some portion of the 2.47 million CHS smolts

STS

100,000 @ 5/lb

Unit Assumption

Assume 1 unit equal 100,000 fish @ 5/lb  (arbitrary but convenient)

Schedule

. Spring Chinook

Summer Steelhead

Flow Required

March-May

March-April

Approximately 4 cfs/unit  (0.018 gpm/fish)

Acclimation Unit Options to be Considered

. Option 1 - Holding Raceway - Concrete Trough

A minimum of 2 independent sub units (tanks) per unit
Volume each unit 8,600 cf
Area per unit - 2 acres

. Option 2 - Pond (Earthen or FML Lined)

One or more ponds per unit
Volume each unit 20,000 cf
Area per unit (general) 4 acres

. Option 3 - Flow through Natural Pond

Environment with developed cover and vegetation
One pond per unit
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Volume each unit 20,000 (plus) cf
Area per unit (general) 4 (plus) acres

Option 4 - Natural Side Channel

One per unit
Volume per unit - 10,000 + cf
Area per unit - depending upon site selection

Facilities Necessary or Desirable for Final Rearing/Acclimation Facility for
the NEOH Basins

1.
2.
3.
4.
5.
6.
7.
8.

Water intake and supply
Raceway tankage/pond
Access
Security
Water discharge and return facilities
Release structure
Weir ladder and holding area if adult collection included
Fish barrier/ screens

Small-Scale Hatchery

Facility Size per Unit

50,000 smolts (l0/lb) (preliminary assumption)

Water Quality

River water 8/gpm  = 700 gpm (1.6 cfs)
Groundwater 2.15/gpm 50 gpm

All incubation and early rearing (up to 5OO/lb)  must be on groundwater or a disinfected
surface water supply (50’25)

Facilities Required

1:
3.
4.

2:
7.
8.

Water source surface and ground (disinfected surface water)
Egg source
Egg incubation (boxes, trough, etc.)
Raceways (2)
Utilities
Security
Sanitary Facilities
Personnel facilities
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ADVANCED TECHNOLOGY APPROACHES

Adult Holding

1. Conventional flow through facilities and refrigeration to use available water.

Assumptions:

Single Facility
2,965 gpm flow Would require a peak (AT=lO’F) chiller

capacity of approximately 1200 tons which
equates to 830 kWh

2. Reuse and Refrigeration

Assumption:

2965 gpm No recycle
297 g-pm Influent  90% recycle
30 gpm Influent  99% recycle

3. Influent  detention basin to reduce peak daily maximum temperatures

Assumptions

Detention Time Volume
(hours) (ft)

2 48,000

2
95,000
143,000

4. Reduced flow during day + pure oxygen aeration

4000 gpm during night and early morning
1000 gpm recirculation flow during the afternoon

Incubation

1. Moist incubation for reduced groundwater use and refrigeration cost.

Assumptions:

Single Facility (1,376 gpm)
50 g p m  needed

Rearing

1. Reuse for rearing supply.

Assumptions:

Single Facility (33,365 gpm)
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90% reuse reduces flow from 74.5 to 7.5 cfs with increased costs and
complexity but workable in a water shortage.

2. Use of pure oxygen for satellite rearing to reduce water demand in combination with
refrigeration.

Assumptions:

Single Facility (33,365 gpm)
74.5 cfs flow through water
24.8 cfs with 02 supplementation

Enhanced Species Introduction

Eggs Collected from Wild Stock or other Sources

1 ,OOO,OOO eggs (200 spawning pairs)

Adult Objective

500 adults at 1: 1 (M:F)

Adults raised to full term from egg source for brood stock purpose.

Water Flow Necessary

Temperature = 55’
Loading = 3 gpm/fish
Water Flow = 1,500 gpm

Volume Required

Density = 25 cf/ fish
Volume = 12,500 cf

Facilities Required

::

i:

Complete hatchery facility
Brood stock tanks (no salt water)
Net pens
Brood stock tanks (salt water or recycle)

Potential Existing Site

Ore-Aqua facilities at Springfield or Newport, Oregon
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SURFACE WATER AND GROUNDWATER AVAILABILITY AND
QUALITY

SURFACE WATER

Surface Water Quantity

The NEOH study area includes the Grande Ronde, Imnaha and Walla Walla Rivers.
Streamflow data in these basins was obtained from the U.S. Geological Survey (USGS).
The location of the gages with period of record greater than ten years is shown on the
individual river basin drainage maps. Tabulated values and graphs of minimum, maximum
and average streamflow, by month may be found in Appendix A. Table 17 summarizes the
streamflow gages in these river basins, their source and period of record.

TABLE 17

SUMMARY OF STREAMFLOW GAGES IN THE NEOH STUDY AREA

SOURCE LOCATION PERIOD

U S G S  13292000 Imnaha River at Imnaha 1929-1982
USGS 13318500 Grande Ronde River near Hilgard 1938-1956
USGS 13318800 Grande Ronde River at Hilgard 1%7-1982
USGS 13319000 Grande Ronde River at La Grande 1904-1982
USGS 13320000 Catherine Creek nr Union (before diversion) 1912-1936
USGS 13320000 Catherine Creek nr Union (after diversion) 1938-1982
USGS 13323500 Grande Ronde River near Elgin 1956-1981
USGS 13323600 Indian Creek near Imbler 1939-1950
USGS 13327500 Wallowa River at Joseph 1905-1982
USGS 13329500 Hurricane Creek near Joseph 1925-1978
USGS 13330000 Lostine River near Lostine 1913-1982
USGS 13330500 Bear Creek near Wallowa 1925-1982
USGS 13331500 Minam River at Minam 1966-1982
USGS 13332500 Grande Ronde River at Rondowa 1927-1982
USGS 13333000 Grande Ronde River at Troy 1945-1982
USGS 14010000 S. Fork Walla Walla near Milton 1907-1982
USGS 14010500 S. Fork Walla Walla below PP&L.  nr Milton 1904-1945
USGS 14010800 N. Fork Walla Walla nr Milton-Freewater 1970-1982
USGS 14011000 N. Fork Walla Walla nr Milton 1931-1969
USGS 14018500 Walla Walla River near Touchet, WA 1951-1989
USGS 14017000 Touchet River at Bolles 1941-1989
USGS 14015000 Mill Creek at Walla Walla, WA 1941-1989
USGS 14013000 Mill Creek nr Walla Walla. WA 1939-1989
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Surface Water Quality

Water quality information for the NEOH study area included temperature measurements
recorded by the USGS at three stations, Oregon Department of Environmental Quality
(DEQ) water quality monitoring stations at 9 locations, and ongoing water temperature
monitoring at a number of sites conducted by NPT Fisheries Department. Appendix B
contains summaries of water temperature for a number of sites within the NEOH study
area.

Three USGS gages in the NEOH study area included water temperature data (Table 18).
Daily maximums and minimums are available for the period of record shown. The Minam
River gage is a USGS hydrologic bench-mark station where extensive water quality data is
available for the period of record.

TABLE 18

USGS TEMPERATURE STATIONS IN THE NEOH STUDY AREA

SOURCE LOCATION PERIOD

USGS 13331500
USGS 13329900
USGS 13330200

Minam River at Minam 1965-1985
Wallowa River at Wallowa 1976-1977
Lostine River at Lostine 1976-1977

There is extensive water quality data available in the Grande Ronde River basin. Table 19
lists DEQ monitoring stations where water quality data is available. The analysis
performed for the DEQ monitoring stations is designed to determine basic water quality
conditions. This data should be obtained in a site-specific basis for conceptual design
purposes.

TABLE 19

DEQ WATER QUALITY MONITORING STATIONS IN THE NEOH
STUDY AREA

SOURCE LOCATION PERIOD

STORET 402398
STORET 402397
STORET 402919
STORET 402400
STORET 402167
STORET 402396
STORET 402399
STORET 402080
STORET 402395

Near Red Bridge State Park 1967-1968
Hilgard St. Park 1967-1972
Highway 82 Bridge 1966-67,1973
Catherine Creek at Cove 1960-1968
3.8 mi. S. of Elgin 1962-1974
Hwy 82 E. of Elgin 1967-1968
Wallowa Lk. discharge 1966-1968
Wallowa  River at Minam 1968-1974
Hinhwav 3 1966-1968

Spot observations of temperature and and other water quality parameters are available for
the following drainages: Catherine Creek, Grande Ronde River, Lostine River, Indian
Creek, Wallowa River, Minam River, and Prairie Creek.

Water samples for general minerals and other water quality parameters were collected at
sites within each basin during initial site visits (Tables 20 and 21).

49



TABLE  20

GRANDE  RONDE  BASIN - WATER QUALITY  (4191)
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pH @H uniw

Pourrrium

sodium
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0.0

1.0
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TABLE 21

WALLA WALLA AND IMNAHA BASINS - WATER QUALITY (4/91)

Sample Locations

Parameters

(mg/L  unless noted)

Alkalinity

Bicarbonate

Carbonate

Calcium

Chloride

Conductivity
(pmhos)

Fluoride

Hardness

Nitrate N

Sulfate

TDS

Magnesium

pH (pH units)

Potassium

Sodium

Hydroxide

Touchet  R.
at Dayton
(Touched/

Walla
Walla)

35.0

35.0

0.0

8.0

c l . 0

62.0

S. Fork at
Harris Park

(Walla
Walla)

Big Sheep M a r r
Creek Ranch

(Imnaha) (haW

29.0 40.0 57.0

29.0 40.0 57.0

0.0 0.0 0.0

6.0 11.0 17.0

c l . 0  <1.0 <l.0

51.0 89.0 115.0

Fence
Creek

near Mar r
Ranch

Omn*a)

81.0

81.0

0.0

17.0

1.0

136.0

0.08 0.07 0.08 0.07 0.14

26.0 20.0 35.0 58.0 57.0

<0.10 <0. 10 <0.10 <O.lO <0. 10

1.0 c l . 0  11.0 11.0 3.0

80.0 70.0 110.0 110.0 140.0

3.0 2.0 5.0 3.0 5.0

7.0 7.1 7.9 8.2 7.9

1.6 1.6 1.7 1.7 5.1

2.3 2.1 6.5 4.5 8.8

0.0 0.0 0.0 0.0 0.0
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Flood Frequency Data

The Federal Emergency Management Agency Flood Insurance Studies for the drainage
basins have been obtained from FEMA. These contain flood flow statistics and stages in
the creeks and river as well as floodplain boundaries.

The Flood Insurance Study for each county or city with proposed sites was reviewed for
flooding information or documentation. The l00-year return period flood boundary has
been defined by The Federal Emergency Management Agency (FEMA)  on the larger creeks
and major rivers, and Table 22 indicates whether the site falls within the lOO-year flood
boundary.

The flooding potential at each of the proposed sites was qualitatively evaluated and rated as
low, moderate or high. This judgement was based on field observation, local knowledge
and published documentation. Low flood potential means there were no evident signs of
flood potential at the site, and no documented flood history. Moderate flood potential
means there is a known or documented history of moderate flooding, or that the site lies
within the FEMA defined lOO-year floodway, or if evidence of flooding was observed in
the field. Sites were rated as having a high flood potential if there is a known or
documented history of recurrent flooding.

GROUNDWATER

Groundwater potential for facility water supply has been evaluated to determine the
potential for development of disease-free groundwater supplies ranging from 500 to 5000
gpm for egg incubation, fry rearing, and general hatchery water supply. Groundwater
temperatures in the 50 to 60 OF range are preferable.

The preliminary evaluation indicates that there is moderate to good potential for
development of 500 to 1000 g-pm wells at the identified sites in the Grande Ronde and
Wallowa River drainages. There is poor to moderate potential for development of 500 to
1000 gpm wells at the identified sites in the Imnaha River drainage. Test drilling as part of
the Umatilla Satellite and Release Sites Project determined probable well yields in the 250
gpm range for an identified site on the South Fork Walla Walla River.

The evaluation is based primarily upon published geologic and hydrologic data and well
logs on file with the Oregon Department of Water Resources. The well logs examined are
nearly all domestic wells, typically drilled to the first water bearing zone of significance.
As such, they do not give a true indication of groundwater potential at depth. Except for
the test well drilling on the South Fork Walla  Walla River, no field investigations of
groundwater potential have been performed as part of this evaluation. A summary of the
well logs that were reviewed is contained in Appendix C.

This evaluation describes groundwater development “potential”, based upon regional data
and limited local data. Thus, it is possible that only low yield wells might be developed at
sites identified as having “good potential”, or high yield wells might be developed at sites
described as having “poor potential”. Additional investigations will be required at all sites
selected for further study. This additional study may consist of further well log review,
conversations with local well drillers and residents, and field examination of
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TABLE  22

QUALITATIVE  EVALUATION  OF FLOOD  POTENTIAL  AT PROPOSED  SITES

High 1 NoFEMAdata

Moderate  1 NoFEMAdata

Sites In Grande  Rone  River Dralnsge
Basin

River

1. Catherine  Creek  N&S forks confluence

2. Catherine-Milk  Creek confluence  (OSU site)

3. Catherine  Creek  at Union  (Old Hatchery)

4. Vey Meadows

5. SheepCreek

6. Beaver  Creek

7. Sanderson  Springs/Mill Creek (site
ellmlnated)

Catherine  Creek

Catherine  Creek

Catherim  Creek

Grade Ronde

Sheep  Creek

Beaver  Creek

8. Lower Wlllow Crk near  Elgln (site

Moderate NoFEMAdata

LOW NoFEMAdata

LOW NoFEMAdata

High NoFEMAdata

ellmlnated)

9. Indian  Creek near  Elgin

10. Gmnde  Ron& near  Elgin  (b)

11. Looking  Glass  Hatchery

12. Wildcat  Creek  Area

13. Fish  Ladder (Former  USFWS Research  Site)

14. Flora  Grade (Schoolbus  Flats)

15. Cottonwood  Creek

16. Wallowa  Lake



Table  22 (cont.)

6. Big  Sheep-Little  Sheep  confluent

7. Little  Sheep  Creek

8. Gene  Marr Ranch

9. Horse  Creek  (slte eliminated)

Big  Sheep  Creek Moderate

Little Sheep Creek LOW

Imnaha  River Moderate

YeS

No FEMA data

YeS



sites. Test well drilling is recommended at all sites selected for further study of the
potential for development of incubation/early rearing facilities

A technical term frequently used in the following discussions is “specific capacity”.
Specific capacity is an expression of the productivity of a well, and is derived by dividing
well yield by water-level drawdown. Specific capacity is typically expressed by gpm/ft.
For instance, a well that yields 400 gpm with 100 feet of water level drawdown  would
have a specific capacity of 4 gprn/ft.  In general, specific capacities of less than  one gpm/ft
indicate poor production potential.

Aquifers

Aquifers in the NEOH study area include the following general units:

. Basalt aquifers

. Sedimentary aquifers

. Igneous and metamorphic aquifers.

These units are briefly discussed below in order of importance. Much of the following
discussion is based upon information taken from Gonthier (1985).

Basalt Aquifers. Basalt aquifers in northeastern Oregon consist of layered sequences of
lava flows with some sedimentary interbeds, tuff, and flow breccia. The basalt aquifers are
part of the Columbia River Group, a major interstate aquifer system. The basalt aquifers
are highly developed in the irrigated areas west and north of Pendleton, but are largely
undeveloped in the upland areas to the east. Typical high capacity wells in the basalt
aquifers yield 500 to 1000 gpm, with specific capacities typically ranging from 5 to 50
gpm/ft.

Hampton (1964) noted that in the Grande Ronde Valley, there is a 50 percent chance of
obtaining 1 gpm/ft of drawdown per 100 feet of saturated basalt penetrated. In other
words, specific capacity would average 2 gpm/ft for a 200-foot well or 4 gpm/ft for a 400-
foot well. Thus, the potential yield from a well completed in the basalt is generally directly
proportional to the saturated thickness of rock penetrated.

Sedimentary Aquifers. Sedimentary aquifers consist of layered sequences and
mixtures of clay, silt, sand, and gravel. Within the NEOH study area, sedimentary
aquifers are most prominent in the Grande Ronde Valley and in the Enterprise area. The
Grande Ronde Valley sediments are as much as 2000 feet thick, and consist primarily of
sand and clay. The best aquifers are typically sand units in the upper 300 feet of the
sediments, and coarse-grained alluvial fan deposits near the large inflowing streams at the
valley margins. Specific capacities of wells in the Grande Ronde Valley are typically in the
range of 5 to 10 gpm/ft, although yields appear to vary considerably with location. In the
Enterprise area, the aquifers are found in glaciofluvial, ground moraine, and alluvial
deposits.

In addition to deep sediment sequences, Quaternary alluvium (surface sand and gravel) is
present at many sites. Where deep enough, the alluvium often has potential for
groundwater production. However, groundwater from the alluvium is often obtained from
surface water infiltration and is thus subject to variations in temperature and quality.

Igneous and Metamorphic Aquifers. Igneous and metamorphic rocks of Cretaceous
to Devonian age form the cores or basement beneath much of highlands in northeastern
Oregon. These aquifers are exposed in areas such as the lower Imnaha River where
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erosion has cut through the overlying blanket of Columbia River basalt. The igneous and
metamorphic aquifers typically have low permeability, with typical specific capacities of
less than 0.5 gpm/ft.

Grande Ronde River Basin Sites

Beaver Creek Area. The Beaver Creek area is mapped as Columbia River Basalt, with
overlying sediments in areas. Potential aquifers are found in the basalt. Groundwater
potential at this site should be considered similar to other areas of basalt aquifer in the upper
Grande Ronde basin. That is, there is a 50 percent chance of 500 gpm yield from a 500-
foot well with a 100-foot  pumping level. However, the well logs from the Beaver Creek
area suggest that yields from moderately deep wells may be slightly less than average for
the Grande Ronde Basin (Appendix C).

Catherine Creek at Union. At Union, the surficial geology is alluvial fan material,
with Columbia River Basalt exposed at the surface to the east of Union. The Columbia
River Basalt is below the fan material at Union at depths of more than 150 feet on the west
side of town. Basalt is at the surface on the east side of town. High capacity wells in town
would tap basalt aquifers.

Groundwater potential at this site should be considered as similar to other areas of basalt
aquifer in the upper Grande Ronde basin. That is, there is a 50 percent chance of 500 gpm
yield from a 500-foot well with a 100-foot  pumping level. Note that the City of Union has
drilled three deep (1200 to 1695 feet) municipal wells with high yields (800 to 1922 gpm,
Appendix C). However, these wells also have relatively high temperatures (68 to 72’F).

Hampton (1963) reported that a 337-foot well completed in the Catherine Creek alluvial fan
about 2 miles northwest of Union produced 3,000 gpm sustained yield with a 95-foot
pumping level. Temperature from this well was reported to be 58 degrees. This suggests
good potential from sediments in the area north and west of Union.

In general, chances for development of facility groundwater supplies are good at Union,
although cold groundwater may need to piped one mile or more to a hatchery facility at the
primary site being considered. Warm groundwater should be available from wells in close
proximity to town.

Catherine Creek at OSU Site. The geology at the OSU site consists of alluvial
sediments in the valley bottom which are underlain by Miocene basalt and Triassic marine
sedimentary rocks and volcanics. Thickness of the alluvium is unknown, but might be in
the range of 100 to 150 feet. The older rocks are exposed at the surface to the south and
east, near the forks of Catherine Creek and in the southeast comer of the valley. The older
rocks have relatively low groundwater potential, and the bedrock groundwater target will
be fractured basalt along identified shear zones. The character of the Columbia River
basalts in this area of Catherine Creek is different than other areas of the Grande Ronde
basin, with the rock having a somewhat andesitic appearance. The groundwater potential
from these rocks is not well known, given a lack of wells in the vicinity of the site. The
nearest successful well is at Catherine Creek State Park. The driller’s log for this well
reported that it is 365 feet deep and flowed 80 gpm of 70°F water. No shut-in pressure
was reported on the log.

There appears to be potential for warm groundwater from deep basalt wells and cold
groundwater from alluvial sediments in this area. A groundwater investigation at this site
would probably best be accomplished by conducting a geophysical (seismic refraction)
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survey to determine bedrock profiles across the valley. Based upon the seismic profiles, a
shallow test well could be drilled at the site with the greatest thickness of alluvial fill. A
deep test well would also be recommended. The deep well would preferentially be sited
along one of the identified faults in the vicinity of the site.

Lower Willow Creek near Imbler. According to Hampton (1964), an irrigation well
located one mile east of Imbler (lS/38E-24)  is 1,150 feet deep and flowed 3,500 gpm with
a shut-in pressure of 43 psi and a temperature of 84 degrees. The well penetrated sand and
clay to a depth of 685 feet, including 29 feet of coarse sand at 541 feet that flowed 65 gpm.
Thus, it appears that the Imbler area has good potential for high capacity wells, although
well depth may exceed 500 feet and temperature may be a problem with deeper (greater
than 700 feet) wells.

Well logs for this area show moderate potential from sediments above 500 feet, and good
potential from basalt aquifers below 500 feet (Appendix C). However, we anticipate that
temperatures from the deep wells will be in excess of 60’F.

Grande Ronde River near Elgin. Groundwater at Elgin could be obtained from
either the basalt or the overlying lake-bed sediments. Hampton (1964) reported that two
municipal wells for the City of Elgin were completed in basalt below the lake bed
sediments, with total depths of 350 and 655 feet. Each well cut about 100 feet of basalt.
Yield from the deeper well was tested at 1,095 gpm with 87 feet of drawdown  (12.6
gpm/ft), and 552 gpm with 27 feet of drawdown (20.4 gpm/ft). Yield from the shallower
well was 590 gpm with 62 feet of drawdown (9.5 gpm/ft) and 300 gpm with 38 feet of
drawdown  (7.9 gpm/ft). The deep well temperature was 52 OF with 140 ppm total
dissolved solids. These wells suggest good potential for high capacity (500 to 1000 gpm)
basalt wells in this area.

Well logs from the area northwest of Elgin show relatively poor yields from the sediments.
For instance, the Ronald Rademacher well penetrates “clay, rocks, and sand” to 400 feet
(Appendix C). Although these wells are not constructed for efficient production, it appears
that the gravels and sands tapped in this area are typically too clayey for high yield. Thus,
the shallow (sediment aquifer) groundwater potential west of Elgin should be considered
relatively poor.

Sanderson Springs Area (Mill Creek). This area is located north of Summerville
within the Grande Ronde structural basin. The area is mapped as containing alluvial fan
deposits underlain by lake-bed sediments. The logs indicate a considerable amount of
gravel and sand, but most appear to be mixed with clay. Therefore, it may be difficult to
intercept a clean, coarse layer of sand or gravel for high capacity wells. The Marvin
Peterson well went into rock at 88 feet, indicating that basalt may be shallow in some
places (Appendix C).

Given the success of deep wells near Imbler (discussed in connection with the Lower
Willow Creek site), there is good potential for development of high capacity (500 to 1000
gpm) deep wells in this general area. However, temperature could be a problem with deep
basalt wells.

Lookingglass Hatchery. Lookingglass Hatchery was evaluated during a June 18-19
site visit. There appears to be considerable potential for additional groundwater
development at the Lookingglass Hatchery. The hatchery manager, Scott Lusted, provided
information for their current water supply situation. It appears that fish production is
currently limited by some relatively minor problems, most of which appear to be solvable.
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In terms of groundwater, the hatchery manager does  not feel comfortable with increasing
production from the system for the following reasons.

. He was told that the pipeline from Tempering Well No. 2 is sized for 2000
gpm, so they limit their pumping in that pipeline to only 2000 gpm.
(Tempering Well 2 is equipped with a nominal 2000 gpm pump, but the
well is capable of much more).

. He does not think that they have sufficient water rights to produce more
water.

. Operation of Tempering Well No. 1 causes interference in the nearby
domestic well, which results in domestic well pump cavitation. Therefore,
they do not operate Tempering Well No. 1.

Following the site visit, well logs were obtained from ODWR for the four wells at the
facility (Tempering Well No. 1, Tempering Well No.2, Test Well BI, and the domestic
well). A copy of Hvdroeeological Evaluation - Lookineglass  Fish Hatchery prepared for
the Corps of Engineers by SRH Environmental Management was also reviewed. SRI-I
concluded that Tempering Well No. 2 is capable of 3000 to 4000 gpm. They predicted
pumping well drawdown of only 39 feet after 30 days of continuous pumping at 3000
gpm. The well is about 500 feet deep with a 130-foot static water level. SRH
recommended increasing production from Tempering Well No. 2 and construction of an
additional well north of the facility along Jarboe Creek.

Based upon the SRI-I report and our conversation with the hatchery manager, there appears
to be good opportunities to increase groundwater production at the facility. This would
require abandoning or deepening both Tempering Well No. 1 and the nearby domestic well
so that pump exposure is not a problem. The pump size in Tempering Well No. 2 could be
increased, and additional production wells drilled. It is realistic to expect that the hatchery
groundwater production couId  be more than doubIed  (i.e. to 5000 gpm or more), at least
for seasonal uses such as tempering. Also, it appears that temperature is not a problem
with their existing wells, so that deeper wells could also be completed at the site.

Wallowa River Sites

Wallowa  Hatchery. The well log from a deep production well at the Wallowa  Hatchery
in Enterprise suggests poor production potential at this site (Appendix C). This well was
942 feet deep with 19 psi artesian pressure but only produced 120 gpm with a 335-foot
pumping level. A shallower (288-foot)  production well at the same site produced 183 gpm
with 42 feet of drawdown, suggesting that production potential is highly variable. Most of
the water at the hatchery site may be derived from the shallower basalt aquifers. Other well
logs from the Enterprise area are either completed in relatively shallow gravel aquifers or in
basalts. The gravels appear to be too thin or shallow for large capacity wells. The basalts
typically do not show significant production potential.

Information obtained during a June 18, 1991 site visit to the Wallowa  Hatchery suggests
that additional water supplies might be developed with a groundwater exploration program.
Existing wells include a moderate producer (200 gpm f, 288 feet deep), a poor producer
(150 gpm f, 942 feet deep), and an almost dry hole (10 gpm +, 255 feet deep). Although
it does not appear likely that high capacity wells could be constructed in this area, an
exploration program consisting of six-inch diameter 500-foot test holes could probably
develop a total of 300 to 500 hundred gpm.
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Hayes Fork - Prairie Creek. The geology in this area appears to consist of basalt
which is overlain by alluvium, fanglomerate, and glacial moraine. Depth to basalt bedrock
ranges from less than 10 feet to more than 150 feet. As with the Enterprise area, the
gravels appear to be too thin or shallow for large capacity wells and the basalts typically do
not show significant production potential (Appendix C).

Minam-Wallowa Confluence. The geology of this area is all Columbia River Basalt.
Two well logs are available, both completed in Columbia River Basalt (Appendix C). The
logs show moderate to good potential for high capacity (greater than 500 gpm) wells.

Lostine River Sites

The Strathearn Ranch on the Lostine River is located at the lower end of a glacially formed
valley. The geology of the Srratheam site consists of alluvial and glacial sediments in the
valley floor, generally underlain by Columbia River basalt. Near the upstream (southern)
property boundary at the Strathearn Ranch, one of the Wallowa  Mountain range frontal
faults cuts across the valley. The fault separates the basalts to the north from Triassic-age
marine sediments found on the south, or upthrown, side of the fault.

Successful cold water (50-55°F) wells can probably be developed in the alluvial/glacial
sediments. In addition, the alluvial sediments may be sufficiently permeable to permit the
use of shallow “collector-type” wells or laterals for water supply. Potential for
development of successful cold water wells is rated at 60 percent.

There is potential for warmer (>55’F) water wells completed in the basalt at the Strathearn
site.. Potential for successful warmer water wells is rated at 50 percent.

Five well logs from the vicinity of the Strathearn Ranch range from 70 to 240 feet in depth,
and all are in sand and gravel (Appendix C).

Imnaha River Basin Sites

Four potential facility sites have been examined for groundwater potential in the Imnaha
River Basin. They are the Big Sheep Creek - Imnaha River Confluence, the Little Sheep
Creek - Big Sheep Creek Confluence, the Gene Mar-r Ranch and the mouth of Horse
Creek. In addition to the identified sites, the Imnaha River area upstream of Imnaha has
also been evaluated.

Big and Little Sheep Creeks are in areas of Columbia River basalt. Driller’s logs from
these areas suggest that the basalt flows do not have significant sedimentary interbeds or
highly permeable inter-flow zones, suggesting that this area may have less than average
production potential in comparison to other areas of of the Columbia River Basalt aquifer.

Gene Marr Ranch. The Marr Ranch and the mouth of Horse Creek sites are located in
areas of partially metamorphosed sedimentary and igneous rocks of Triassic and Permian
age. These rocks are probably present as basement rocks beneath the Columbia River
Basalt throughout much of the Imnaha Basin, and are exposed by erosion in the lower
portion of the canyon. We anticipate poor production potential for wells completed in these
rocks, unless significant fractured zones are encountered.

A field reconnaissance to the Gene Mar-r Ranch to evaluate groundwater potential was made
on June 18. The geology at the Gene Marr Ranch is not conducive to groundwater
development by wells. The geology at the site consists of a fine-grained mafic intrusive
rock (perhaps andesite or dacite). This rock crops out along the river at the upstream end
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of the Marr Ranch and continues downstream for more than a mile. Anticipated well yields
at the ranch site would be less than 50 gpm. Groundwater might also be warm at this site,
as a fault-related warm spring is present along the river about one-quarter mile downstream
of the ranch.

Although on-site wells do not appear to be practical, there is groundwater available from
springs. These springs surface from a permeable basalt layer a few hundred feet above the
river level. The combined flow of the springs which supply Fence Creek (at the upper end
of the property) and Fall Creek (at the lower end of the property) is probably about 4 cfs
(1500 to 2000 gpm).

An additional source of groundwater for this site might be obtained by drilling wells into
the basalt upstream of the M a r r  Ranch and piping it to a facility at the ranch. For instance,
the Clyde Simmons well (about one-half mile upstream) has a specific capacity of 6 gpm
per foot and a total depth of about only about 100 feet. A total of a few hundred gpm
might be developed from shallow basalt wells in this area.

The well logs available for the Imnaha basin are all domestic wells, typically drilled to the
first water bearing zone of significance (Appendix C). As such, they do not give a true
indication of groundwater potential in the Imnaha River Basin. However, in general the
well logs show relatively poor production, with many drilled to over 100 feet below the
water table before encountering enough water for domestic use. Thus, the potential for
high-yield water supply wells appears to be relatively low in comparison to other areas of
basalt aquifers in northeast Oregon. Probable yields are a few hundred gallons per minute
from deep wells, with possible yields of less than 100 gpm. Probable temperatures from
deep (400 to 800 feet) wells would be in the mid to upper 50’s.

A test well at the Little Sheep Creek Hatchery site was 100 feet deep, with a specific
capacity of 3 gpm per foot of drawdown, and a static water level of 10 feet. Assuming that
the hydrogeology is relatively consistent with depth at that site, we might expect yields in
the range of 500 gpm from a well 500 to 1000 feet deep with at 250-foot  pumping level.
However, this facility is several miles upstream from the proposed sites and may not be
representative of aquifer conditions at the proposed Big Sheep Creek - Imnaha River
Confluence and Little Sheep Creek - Big Sheep Creek Confluence sites.

In general, it appears that the Big Sheep Creek - Imnaha River Confluence and Little Sheep
Creek - Big Sheep Creek Confluence sites have the best groundwater potential of the four
identified Imnaha basin sites, based upon geology and well logs. Probable deep (400 to
800 feet) well yields would be in the range of a few hundred gallons per minute. Similar
groundwater potential is available along the river upstream of Imnaha. At the Horse Creek
and Gene Marr Ranch sites, deep well yields might be less than a hundred gallons per
minute because the wells would be completed in igneous and metamorphic aquifers rather
than the basalt aquifers present further upstream.

Walla Walla River Basin Sites

Four potential facility sites have been evaluated on the South Fork of the Walla  Walla
River. These sites are Harris Park No. 1, Harris Park No. 2, South Fork - Elbow Creek
Confluence, and the South Fork area between Harris Park and the mouth of the North
Fork. Potential aquifers within the South Fork of the Walla  Walla  basin are all Yakima
Basalt. Anticipated aquifer characteristics in this area are similar to those of basalt aquifers
in the Umatilla River area.
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A test well was drilled at the Russell Walker site (located between Harris Park and the
mouth of the North Fork) for the Umatilla Satellite and Release Sites Project. The well was
450 feet deep and is projected to be capable of a sustained yield of approximately 250
gpm. However, the groundwater is warm (68°F) and has about 1 ppm hydrogen sulfide.

Review of well logs suggests that the potential sites on the South Fork of the Walla Walla
River can be considered to all have similar aquifer characteristics and groundwater
development potential (Appendix C). As such, we would expect poor to moderate potential
for 500 gpm yields from deep basalt wells. Chances for warm (>60”F)  water temperatures
are high at all sites, and hydrogen sulfide may be a problem, although a local resident
reported that sulfur odor is not present in wells completed in the Harris Park area.

Powder River Basin Sites

Eagle Creek (upstream from Newbridge) - This site is located about four miles
above Newbridge in an area mapped as basalt. Thus, we anticipate that wells would be
completed in basalt aquifers.

Well logs indicate that wells in this area are all completed in basalt and all have very low
yields (Appendix C). Thus, the groundwater potential appears to be relatively low .

Summary of Sites

Grande Ronde River Basin Sites

Beaver Creek - Grande Ronde Confluence. Moderate potential for high yield
(>500  gpm) wells based upon geology and local well logs. Basalt aquifers.

Catherine Creek at Union. Good potential for 500 to 1000 gpm wells based upon
geology and local well logs. Basalt aquifers or nearby sedimentary aquifers. Temperatures
will be-high from high-yield, deep basalt wells.

Catherine Creek at OSU Site. Low to moderate potential for 500 gpm wells
completed in bedrock aquifers. Fair potential for development of groundwater supplies
from alluvium.

Lower Willow Creek (near Imbler). Moderate to good potential for 500 to 1000
gpm wells based upon geology and local well logs. Basalt aquifers or sedimentary
aquifers. Temperatures will be high from deep, high-yield basalt wells.

Grande Ronde River (near Elgin). Good potential for 1000 gpm wells based upon
geology and local well logs. Basalt aquifers.

Sanderson Springs (Mill Creek). Moderate to good potential for 500 to 1000 gpm
wells based upon geology and local well logs. Basalt aquifers or nearby sedimentary
aquifers. Temperatures may be high from deep, high-yield basalt wells.

Wallowa  River Basin Sites

Wallowa  Hatchery. Low to moderate potential for high yield wells. Basalt aquifers.

Hayes Fork - Prairie Creek. Low to moderate potential for high yield wells. Basalt
aquifers.
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Minam River - Wallowa River Confluence. Moderate to good potential for high
yield (>500  gpm) wells based upon geology and local well logs. Basalt aquifers.

Lostine River - ODFW Bighorn Sheep Range. Moderate potential for 500 gpm
wells based upon geology and local well logs. Glacial or alluvial aquifers.

Lostine River - Strathearn Ranch. Moderate potential for high yield wells based
upon geology and local well logs. Glacial or alluvial aquifers.

Imnaha River Basin Sites

Gene Marr Ranch. Low potential for 500 gpm wells based upon geology and local
well logs. Igneous and metamorphic aquifers.

Horse Creek - Imnaha River Confluence. Low potential for 500 gpm wells based
upon geology. No local well log data. Igneous and metamorphic aquifers.

Big Sheep Creek - Imnaha River Confluence. Moderate potential for 500 gpm
wells based upon geology and local well logs. Basalt aquifers.

Little Sheep Creek - Big Sheep Creek Confluence. Moderate potential for 500
gpm wells based upon geology and local well logs. Basalt aquifers.

Imnaha River Upstream of Imnaha. Moderate potential for high yield wells based
upon geology and local well logs. Basalt aquifers.

South Fork Walla Walla River Basin Sites

Harris Park No. 1. Low to moderate potential for high yield (>500 gpm) wells based
upon geology and local well logs. Basalt aquifers.

Harris Park No. 2. Low to moderate potential for high yield (>500  gpm) wells based
upon geology and local well logs. Basalt aquifers.

South Fork - Elbow Creek Confluence. Low to moderate potential for high yield
(>500 gpm) wells based upon geology and local well logs. Basalt aquifers.

South Fork area between Harris Park and the mouth of the North Fork.
Low to moderate potential for high yield (>500  gpm) wells based upon geology and local
well logs. Basalt aquifers.

Powder River Basin Sites

Eagle Creek. Very low potential for high yield wells. Basalt aquifers.

RECOMMENDATIONS FOR FURTHER GROUNDWATER
EVALUATIONS

With the selection of four potential incubation/early rearing sites within the NEOH project
area (see Section 8-Program Development), more detailed groundwater evaluations at these
sites are recommended prior to conceptual design. Siting has been based upon location,
surface water quality and availability, and groundwater potential. The four sites are (1) the
confluence of the Minam and Wallowa Rivers, (2) the Imnaha River, (3) Catherine Creek
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upstream of Union, and (4) the Lostine River at the Strathearn Ranch. Discussions of site
geology, well location criteria, and proposed test well designs follow.

Information in this section builds upon the information presented above for specific sites.
The initial groundwater evaluation consisted of a review of regional geology and
hydrogeology, and review of driller’s logs for wells completed near identified potential

. facility sites.

Minam-Wallowa Confluence

The Minam-Wallowa confluence site is located on the south bank of the Wallowa,  just
downstream of the mouth of the Minam. The geology of this area consists of Columbia
River Basalt, with a basalt intrusive mapped on the north side of the river downstream of
the confluence. Significant thicknesses of saturated alluvium do not appear to be present,
and there are no mapped faults or geologic structures in the vicinity of the proposed
hatchery site.

A test well site near the confluence, probably in the vicinity of the electrical substation is
recommended. This location takes advantage of the intersection of linear topographical
features. Linear features may indicate fractures or zones of weakness in the basalt, which
could potentially increase groundwater potential. The proposed well location also would be
at the upper end of any hatchery facilities, in the proximity of any potential surface water
intake structures where de-icing water may be needed. Potential for a successful (500
gpm) test well is rated at 60 percent at this site.

A test well at this site would be drilled to a projected depth of 600 feet. The well would be
completed with 8-inch well casing to approximately 150 feet. The well would be completed
as an open hole below 150 feet unless caving conditions are encountered. If caving is
encountered, the hole will be lined with 6-inch perforated casing.

Imnaha Area

Gene Marr Ranch. Two areas are being considered for hatchery development on the
Imnaha River. The downstream area would obtain groundwater from springs while the
upstream areas would obtain groundwater from wells. The downstream site, Gene Marr
Ranch, has spring water available from Fall Creek for disease free purposes, and spring
water from both Fall Creek and Fence Creek for cooling or de-icing. Although
Montgomery Watson has not measured flows from these sources, visual estimates suggest
that 600 to 1000 gallons per minutes are available from each, for a total groundwater
supply of about 1500 gpm.

The geology at the Marr Ranch site consists of what appear to be intrusive volcanic rocks
of late Triassic age. Overlying the Triassic volcanics are younger Miocene-age basalts of
the Columbia River Group. The springs that supply Fall and Fence Creeks issue from
springs located along a permeable basalt layer at an approximate elevation several hundred
feet above the river level. A normal fault is located in the vicinity of the Fall Creek springs.
The relationship between the fault and the springs is not clear, but the fault related
fracturing may be partly responsible for the significant flow from the Fall Creek springs.

The Triassic volcanics at the Marr Ranch have poor potential for significant groundwater
production from wells. Expected well yields from these rocks would be less than 50 gpm.
If groundwater from wells is needed, it might be possible to obtain some supply from wells
located upstream of the Gene Marr Ranch, were basalt is present in the canyon bottom.
However, it is possible that the Triassic volcanics are also present below the basalt in these
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areas at relatively shallow depths, so that well yields might be limited to a less than a
hundred gallons per minute.

A warm spring located approximately one-quarter mile downstream of the Marr Ranch
emerges from the Triassic volcanics in the canyon bottom. The spring appears to flow a
few gallons per minute or less, and is located along a large fracture that is visible on both
sides of the river. There might be potential to develop water along this fracture with a well,
but significant yields (i.e., more than 50 gpm) would not be expected.

Upstream Sites. Potential hatchery sites were identified on river bars a few miles above
the town of Imnaha. The geology at these sites consists of Columbia River Group basalts
informally named the Imnaha Basalt (Walker 1979). There are no geologic structures
mapped in the vicinity of these properties. A basalt intrusive body is mapped by Walker
(1979) along the west side of the river, above the Royes property. This intrusive body
forms a prominent high terrace above the river, and was formerly mapped as a fault
(Walker, 1977). It is unlikely that this feature will contribute to the water bearing
properties of the rocks at the potential sites.

As no significant geologic structures have been identified at these sites, the wells should be
located along linear features (i.e., at the mouths of creeks or draws) when practical. The
linear features could indicate zones of weakness or more pervasive fracturing. However,
these features may not significantly increase the chances of a successful well and we
suggest that test wells be located where convenient. Potential for successful (500 gpm)
wells at either of these sites is rated at 40 percent.

Well construction at these sites should consist of 8-inch well casing extending to an
approximate depth of 150 feet. The wells should be completed as open-holes below the 8-
inch casings to a target depth of 600 feet, unless caving conditions are encountered In the
event of caving, the holes should be lined with 6-inch perforated casing.

Upper Grande Ronde Basin - Catherine Creek

Catherine Creek and the Grande Ronde River (above LaGrande)  have been investigated for
groundwater potential. The investigation suggests moderate groundwater potential at sites
on both Catherine Creek and the upper Grande Ronde River. Based upon a combination of
groundwater and surface water considerations, Catherine Creek has been chosen as the
preferred alternative at the present time. However, if suitable groundwater supplies cannot
be proven at Catherine Creek, test well drilling on the Grande Ronde is warranted.

Two sites have been identified at Catherine Creek. The downstream site, at the town of
Union, appears to have good potential for groundwater supplies but poorer quality surface
water. The groundwater potential at Union has been confirmed by local municipal and
irrigation wells. The upstream site, at the OSU property above the State Park, has good
surface water supply but less groundwater potential. Based upon our evaluation, we
recommend test well drilling at the upstream (OSU) site to attempt to identify potential
groundwater supplies. If insufficient groundwater is available at the upstream site,
groundwater at the Union site can probably be confirmed at a later date following
conceptual design. Probable success for developing groundwater is rated at 50 percent at
the OSU site and 90 percent at Union (assuming that groundwater may have to pumped in
from off-site wells). These two sites are discussed in more detail below.

Union Site. The Union site is located at the upstream end of the town of Union, at the
location of the Union Sportsman’s Park. This site was a former hatchery that apparently
failed because of warm surface water temperatures.
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The geology at the Union site consists of Columbia River basalt grading into sediments of
the Catherine Creek fan. The sediments increase in thickness to the northwest and west of
town, with known thicknesses in excess of 500 feet within about one mile of the site. Well
yields in excess of 1000 gpm of mid-50 degree water are possible where these sediments
are coarse and thick. However, at the proposed facility location we anticipate that the
sediments extend to only about 125 feet. As such, we would not expect significant
production from these sediments. Instead, production from wells at the Union site would
be obtained from basalt aquifers at depths in excess of 500 feet. These aquifers are located
along the Grande Ronde Valley frontal fault system and typically have water temperatures
above 65 degrees. For instance, the City of Union has three deep wells drawing from
basalt aquifers with tested yields averaging 1400 gpm and average water temperatures of
70’F. These wells average 1400 feet in depth. Thus, we expect that production at the
Union site would require deep wells with mechanical cooling to achieve water temperatures
of less than 60 degrees unless colder groundwater is piped to the site from wells located
north or west of the City.

If cold groundwater is desired, off-site wells could be located approximately one mile
northwest or west of the site. These wells would tap alluvial sand and gravel deposits of
the Catherine Creek fan. Well depths would probably range from 300 to 600 feet. Well
yields in the range of 1000 to 2000 gpm are probable with temperatures in the range of 54
to 58°F.

OSU Site. The OSU site has better surface water supply potential than the Union site.
Groundwater potential is not well known, given a lack of wells in the vicinity of the site.

The geology at the OSU site consists of alluvial sediments in the valley bottom which are
underlain by Miocene basalt and Triassic marine sedimentary rocks and volcanics.
Thickness of the alluvium is unknown, but might be in the range of 100 to 150 feet. The
older rocks are exposed at the surface to the south and east, near the forks of Catherine
Creek and at in the southeast comer of the OSU valley. The older rocks have relatively low
groundwater potential, and the bedrock groundwater target will be fractured basalt along
identified shear zones. The character of the Columbia River basalts in this area of
Catherine Creek is different than other areas of the Grande Ronde basin, with the rock
having a somewhat andesitic appearance. The groundwater potential from these rocks is
not well known, given a lack of wells in the vicinity of the site. The nearest successful
well is at Catherine Creek State Park. The driller’s log for this well reported that it flowed
80 gpm of 70°F water. No shut-in pressure was reported on the log.

There appears to be potential for warm groundwater from deep basalt wells and cold
groundwater from alluvial sediments in this area. Therefore, we recommend drilling two
test wells, one deep and one shallow, at this site. The work should be conducted in
phases, with the shallow well drilled in the first phase and, based upon further site
evaluation, the deeper well drilled in a second phase.

The deep well will be located on the southside of the highway at the west end of the valley,
along one of the mapped northeast-trending faults bordering the south side of the valley.
The best location would be at the south end of the valley, where a northeast-trending linear
feature following Little Catherine Creek may intersect the mapped northwest-trending fault.
Other potential deep well sites would be located farther east along northwest-trending fault
at the base of the slope along the south side of the valley. Construction would consist of 8-
inch casing to about 150 feet, with 8-inch open hole to 600 feet.

The shallow well will be located at the center of the valley where geophysical surveys
suggest the greatest thickness of alluvial fill. The well would be constructed with 6-inch
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casing drilled to bedrock. Estimated depth is 100 feet. Well screen would be install
opposite potential water bearing zones; alternatively, the casing would be perforated with a
rotary perforator in lieu of well screen. The well could be tested at pump rates in the range
of 100 gpm.

Lostine River - Strathearn Ranch

The Lostine River site would be located at the Strathearn Ranch. The Strathearn Ranch is
located at the lower end of a glacially formed valley. The geology of the site consists of
alluvial and glacial sediments in the valley floor, generally underlain by Columbia River
basalt. Near the upstream (southern) property boundary, one of the Wallowa  Mountain
range frontal faults cuts across the valley. The fault separates the basalts to the north from
Triassic-age marine sediments found on the south, or upthrown, side of the fault.

We anticipate that successful cold water (50-55’F)  wells can be constructed in the
alluvial/glacial sediments. In addition, the alluvial sediments at the upstream end of the site
may be sufficiently permeable to permit the use of shallow “collector-type” wells or laterals
for primary water supply. Collector-type systems could eliminate the need for a surface
water intake structure, and the associated problems from icing and stream stabilization.
There is also potential for warmer (>55”F) water wells completed in the basalt.

Both the shallow alluvial and deep basalt bedrock should be investigated in an attempt to
locate groundwater supplies for this site. Potential for development of successful cold
water wells is rated at 60 percent. Potential for successful warmer water wells is rated at
50 percent.

Strathearn Ranch - Alluvial Drill Sites. The key to successful alluvial/glacial wells
will be locating drill sites with deep, clean alluvial or glacial outwash materials. Choice of
these locations will be aided by a geophysical survey of the site. The geophysical survey
will consist of seismic profiles of the valley bottom to identify the areas with the thickest
accumulations of saturated glacial and alluvial materials.

Our conceptual geologic model of the Strathearn Ranch area suggests that valley glaciers
have deposited glacial moraines at the southern end of the Strathearn property and again
farther downstream of the Strathearn property. The moraines probably acted in a manner
similar to the end moraine at present-day Wallowa Lake, and formed a shallow lake within
the present Stratheam property. The materials within the moraine may be poorly sorted
with relatively low potential for high capacity wells. However, there may be significant
accumulations of coarse-grained materials behind or beneath these moraines. In particular,
there is a good chance for success at the southern end of the property, where coarser-
grained  glacial outwash  and alluvial material may have been deposited into the basin or lake
behind the end moraine. Farther to the north, the thickness of the deposits may increase,
although the deposits may become finer grained. However, there is potential for the
presence of buried channel deposits beneath the moraine or beneath the basin created by the
moraine. For instance, the wells on the Stratheam property are located on upstream side of
the end moraine. The logs of these wells suggest the presence of permeable sands and
gravels at depths below 60 feet.

We recommend two shallow drill sites (phase 1) and potentially a third shallow drill site
(phase 2) to assess the alluvial/glacial groundwater potential. The three sites will be located
along the axis of the valley, at the locations showing the greatest potential for success based
upon geophysical surveys. The first hole will probably be located at the southern border of
the property. This area has good potential for accumulations of coarse-grained alluvial
materials. The second hole will probably be located in the center of the property, near the
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southeast comer of the lake. The third hole will be located in the northern third of the
property, which appears to have the least potential.

The shallow alluvial drilling will consist of drilling and driving 6-inch steel casing to
bedrock. These casings will then be perforated opposite potential water bearing zones.
This well construction should permit testing at flow rates in the range of 100 gpm.

Strathearn Ranch - Bedrock Drill Site. We recommend a deep well drillsite in a
phase 2 evaluation of this site. The bedrock drill site with the best potential is at the
upstream end of the property where a Wallowa Mountains frontal fault crosses the Lostine
valley. The frontal fault may have increased the fracture permeability of the rock in this
vicinity. The well would be located on the basalt side (north) of the fault as the presence of
limestone on the south side of the fault is less conducive for groundwater production
compared to the basalt.

The basalt bedrock well will be constructed by drilling and driving 8-inch casing to rock,
with open hole 8-inch drilling through the rock. If caving conditions are encountered, 6-
inch steel liner will be set opposite the caving zones. Projected depth of this well is 600
feet. This well construction will allow pumping tests at rates of up to several hundred
gallons per minute.

Summary of Recommendations

Test well drilling programs are outlined above for four sites in the upper Grande Ronde
Basin. The drilling program will consist of the following:

Minam-Wallowa Confluence. One 600-foot, 8-inch diameter test well completed in
Columbia River basalt is recommended. Potential for 500 gpm yield is rated at 60 percent.

Imnaha Area. At the Gene Marr  Ranch property, approximately 1500 gpm of
groundwater is available from springs. There is very little potential for development of
significant additional groundwater from wells. Upstream, at the Marks or Royes
properties, or other as yet unidentified areas, one 600-foot, 8-inch diameter test well is
recommended. This well would be completed in Imnaha basalt, with chances of obtaining
a 500 gpm yield from a single well rated at 40 percent.

Catherine Creek - At the OSU site, a shallow (approximately lOO-foot  deep) 6-inch
diameter test well is recommended as a first phase to assess the shallow alluvial
groundwater potential. A deep well (600-foot, 8-inch diameter) to evaluate the
groundwater potential from basalt aquifers is appropriate as a second phase of
investigation. Potential for success in developing 500 gpm from the two wells is rated at
50 percent. No test well drilling is recommended for the Union Site at the present time,
although the potential for developing adequate groundwater supplies is rated at 90 percent,
assuming that cold groundwater would be piped in from off site.

Lostine River at the Strathearn Ranch - A drilling program consisting of a first
phase of two shallow wells and a potential second phase of one deep well is recommended
for the Strathearn Ranch. The shallow wells will be six inches in diameter with probable
depths of 200 feet. These wells will explore the groundwater potential from aquifers in
glacial and alluvial sediments. The deep well will be approximately 600 feet deep,
completed in basalt along a Wallowa Front fault. Potential for success in developing 500
gpm from a single or multiple wells completed in the alluvial/glacial deposits is rated at 70
percent. Potential for developing 500 gpm from the deep well is rated at 50 percent.
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REVIEW OF EXISTING FACILITIES AND ASSESSMENT OF EXPANSION
POTENTIAL

INTRODUCTION

Implementation of the NEOH Basin Plan will require additional hatchery production and related
fisheries facilities. The purpose of this section is to review and assess the expansion potential of
existing hatcheries and facilities in the Columbia River Basin. The use or expansion of existing
facilities (if possible) may offer significant economic saving in capital and operating costs. The
information presented in this section is based on published information, site visits, and discussion
with agency, tribal, and fisheries personnel.

The following hatcheries/fisheries facilities have been evaluated for use in the implementation of
the NEOH Basin Plan:

. Wallowa Hatchery

. Looking Glass Hatchery

. Irrigon Hatchery

. Umatilla Hatchery

. Lyons Ferry Trout Hatchery

. Springfield Aquaculture Facility

ASSESSMENT OF EXPANSION POTENTIAL

Wallowa  Hatchery

Hatchery Data

Location:

Operating Agency:

Funding Agencies:

Enterprise, Oregon

ODF&W

COE

USF&WS under LSRCP

ODF&W

Species Reared: Summer Chinook

Resident Trout

Resident Coho

Type of Rearing System Single-Pass Raceways

Acclimation Ponds for StSu
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Water Supply Groundwater

Springs

Spring Creek

Wallowa River

Expansion Potential

The expansion of this hatchery would require additional water. For groundwater
this would entail a test well drilling program to evaluate the additional yield
available from shallow and deep aquifers (see discussion of this site in section on
Grande Rhonde River Basins). Surface water supplies include Spring Creek and
the Wallowa River. Spring Creek is impacted by agricultural run-off and has poor
water quality at times. Low flows and high temperatures are experienced during the
summer. Plans to provide increased flows in the Wallowa  River could also allow
increased production at this hatchery.

Additional Information:

Assessment of Present Anadromous Fish Production Facilities in the Columbia
River Basin, Volume 3, Bonneville Power Administration.

Looking Glass Hatchery

Hatchery Data

Location: near Elgin, Oregon

Operating Agency: ODF&W

Funding Agency: USF&WS under LSRCP

Species Reared:

Type of Rearing System

Spring Chinook

Single Pass Raceway

Water Supply Groundwater

Looking Glass Creek

Expansion Potential

The operation of this hatchery is complicated by winter access problems, icing in
Lookingglass Creek, and low water temperatures that limit fish growth in winter
and early spring. It appears possible to increase groundwater supply to provide
more water (see discussion of this site in section on Wallowa  River Sites). The
expansion of this hatchery would also require additional raceway space which could
require relocation of existing staff housing.

Additional Information:

69



Assessment of Present Anadromous Fish Production Facilities in the Columbia
River Basin, Volume 3, Bonneville Power Administration.

Irrigon Hatchery

Hatchery Data

Location:

Operating Agency:

Funding Agency:

Species Reared:

Irrigon, Oregon

ODF&W

USF&WS under LSRCP

Fall Chinook

Spring Chinook

Summer S teelhead

Type of Rearing System Two-pass Standard Oregon Raceways

Water Supply Groundwater

Expansion Potential

The expansion of this hatchery would require additional water and space. If
oxygen supplementation is proven effective and/or additional water is developed,
this facility could have the potential to increase production.

Additional Information:

Assessment of Present Anadromous Fish Production Facilities in the Columbia
River Basin, Volume 3, Bonneville Power Administration.

Umatilla Hatchery

Hatchery Data

Location:

Operating Agency:

Funding Agency:

Species Reared:

Type of Rearing System

Irrigon, Oregon

ODF&W/CTUIR

Bonneville Power Administration

Fall Chinook

Spring Chinook

Summer S teelhead

Two-pass Standard Oregon Raceways

Three-pass Michigan Raceways with
Supplemental Oxygen
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Water Supply Groundwater

Expansion Potential

This hatchery is testing the use of supplemental oxygen to increase the production
of fall and spring chinook. If oxygen supplementation is proven effective,
production could be expanded by construction of additional raceways. Because of
the duration of the oxygen experiment, the potential expansion of this hatchery
would not be possible for at least 5-6 years.

Additional Information:

Umatilla Fish Hatchery - Construction Drawing. 1989. U.S.Corps  of Engineers,
Walla  Walla District, Walla  Walla

Umatilla Hatchery Master Plan. 1989. Prepared by the Oregon Department of Fish
and Wildlife and The Confederated Tribes of the Umatilla Indian Reservation.
Prepared for the Northwest Power Planning Council.

Evaluation of the Pure Oxygen System at the Umatilla Hatchery. 1991. Fish
Factory, Prepared for Bonneville Power Administration.

Lyons Ferry Trout Hatchery

Hatchery Data

Location:

Operating Agency:

Funding Agency:

Species Reared:

Type of Rearing System

Water Supply

Starbuck, Washington

WDW

USF&WS under LSRCP

Summer S teelhead

Resident Trout

Singe-pass early rearing raceway

Large Ponds (3)

Groundwater
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Expansion Potential

The expansion of this hatchery would require additional groundwater. The amount
of additional available groundwater is unknown. Because only 3 large ponds are
available for fry rearing, species/stock isolation and segregation may be difficult at
this hatchery

Additional Information:

Assessment of Present Anadromous Fish Production Facilities in the Columbia
River Basin, Volume 5, Bonneville Power Administration.

Springfield Aquaculture Facility

Hatchery Data

Location:

Operating Company:

Species Reared:

Springfield, Oregon

Alleco Financial Corporation

Coho

Chinook

Type of Rearing System Single-pass raceway system with oxygen
supplement

Adult Holding Capacity 50,000 adult fish

Incubation Capacity

Maximum Rearing Capacity:

25,000,OOO  eggs

500,000 lb

Maximum Yearly Rearing Capacity: 1,200,OOO lb

Water Supply McKenzie River

Heated Process water from paper mill

Expansion Potential

This is a large-scale hatchery. It has the ability to mix river and heat process water
to adjust hatchery water temperature. All influent  water is disinfected with chlorine
prior to use. This hatchery has one of the lowest cost per smolt ratios in the
industry. Species/stock isolation can be maintained from adult holding through
rearing. This hatchery is approximately 400 miles from LaGrande.  The use of this
facility for rearing would probably require the use of extended rearing/acclimation
sites for any fish transported into the NEOH Basins.

This hatchery is available for purchase at the present time. Due to the facility’s
large size, it has good potential for NEOH production. Distance from the NEOH
basins is a negative feature.
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Additional Information:

Spring Hatchery Presentation. 1991. Alleco Financial Corporation. Prepared for
The Columbia River Inter-Tribal Fish Commission.

Letter to Mr. Jerry Bauer, dated April 2, 1991 from Mr. Ron Mayo, James M.
Montgomery, Consulting Engineers, Inc., Bellevue, Washington.
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SITE ANALYSIS AND SCREENING

INTRODUCTION

This section presents information that relates potential sites in the NEOH study area to
various program options available to meet NEOH production objectives. This information
includes:

. the revised Master Site Lists for the Grande Ronde, Imnaha, and Walla
Walla basins (Tables 23 through 25)

. site and facility summaries for each basin (Table 26)

. site and facility screening evaluation matrices for each basin (Tables 27
through 38)

. site data collected during site reconnaissance visits (Appendix D).

REVISED SITE LIST AND FACILITY SUMMARY

Tables 23 through 25 present the revised site list for the Grande Ronde, Imnaha, and Walla
Walla River basins, respectively. Sites that were eliminated from further evaluation are still
shown, but are noted as being eliminated. These sites are depicted on Figures 4 through 6
which are included at the end of this section.

Facility types that appear to have potential at each site, based on reconnaissance visits to the
sites (Appendix D), review of available water quality and quantity data, and comments
from the Initial Site Analysis Workshop are shown on Table 26.

INITIAL SITE ANALYSIS

The facility types shown at a site on Table 26 were analyzed using engineering and
environmental screening criteria to identify and prioritize sites that may warrant further
investigation. This screening and subsequent review by the NEOH TWG formed the basis
for the recommended programs presented in the section titled SITE ANALYSIS AND
SCREENING.

Tables 27 through 30 present a screening level analysis of Grande Ronde River sites for
adult capture, adult holding, incubation and fry rearing, and full term (satellite) rearing
facilities. The “hatchery” and “incubation and fry rearing” facilities shown on Table 26
were considered identical for site screening purposes and a separate evaluation for a
hatchery was not included. Further, the final rearing/acclimation/direct release sites were
not evaluated beyond the information presented in Table 26. The sites being considered
could accommodate all or most of the required functions.

Similar screening matrices are shown on Tables 31 through 34 for the Imnaha basin and 35
through 38 for the Walla Walla basin.
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TABLE 23

REVISED SITE LIST - GRANDE RONDE BASIN

Site Name Comments

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Catherine Creek N&S forks confluence

Catherine-Milk Creek confluence (OSU site)

Catherine Creek at Union (Old Hatchery)

Vey Meadows

Sheep Creek

Beaver Creek

EIP measure site (a)

EIP measure site (a)

includes splash dam site

Sanderson Springs - Mill Creek

Lower Willow Creek near Elgin

Indian Creek near Elgin

Grande Ronde near Elgin

Looking Glass Hatchery

Wildcat Creek Area

site eliminated during screening

site eliminated during screening

site eliminated during screening

Fish Ladder (Former USFWS Research Site)

Flora Grade (Schoolbus Flats)

Cottonwood Creek

Wallowa Lake

Hayes Fork-Prarie Creek

Wallowa Hatchery

Big Canyon Creek

Minam River confluence with Wallowa

ODFW Bighorn Sheep range

Strathearn Ranch

Lostine Dam

site eliminated during screening

site eliminated during screening

location changed, see Site 27

Cross-Valley Diversion (Clearwater Ditch)

Catherine Creek at Davis Dam

Minam River l/4 to 1 mile above Wallowa  Confluence

Wallowa River l/2 mile below Minam confluence

EIP measure site (a)

EIP measure site (b)

replaces Site 20

28. Wenaha River l/4 mile above Troy EIP measure site (b)

(a) Early Implementation Plan Measure 2.3: “Portable adult collection/holding and juvenile
acclimation/release systems”. Catherine Creek demonstration project.

(b) Early Implementation Plan Measure 2.2: “Protecting endemic spring chinook in Minam
and Wenaha Rivers (Grande Ronde subbasin)“.
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TABLE 24

REVISED SITE LIST - IMNAHA BASIN

Site Name Comments

1. Indian Crossing

2. Gumboot Creek (Fish Weir)

3. Grouse Creek-Imnaha confluence site eliminated during screening

4. Big Sheep-Lick Creek confluence

5. Big Sheep Creek

6. Big Sheep-Little Sheep confluence

7. Little Sheep Creek

8. Gene Marr Ranch

9. Horse Creek site eliminated during screening

TABLE 25

REVISED SITE LIST - WALLA WALLA BASIN

Site Name Comments

1. NE 8th Street Bridge (Milton Freewater) .

2. 9th and Walnut (Milton Freewater)

3. Harris Park (at park)

4. Harris Park No. 2 site eliminated during screening

5. S. Fork - Elbow Creek confluence site eliminated during screening

6. Russell Walker property

7. Wolf Fork Confluence

8. WDW Dayton Conditioning Pond

9. Railroad Bridge

10. Pond at FS boundary
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r~ -4
mlbbb  land

liSd

5. Big  ShnfI W
Imnaha  Km

nd to &and  bdlity
(D hmdb mora  Iah

pOtWlciA
I , ,. . . .
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fedhv I l.dlw

Y- Y-

7.l.ltu~  Bhoap  Qdl
Irmaha  Krr
StSu  Cdfr(ion/Aalnulia, LSRCP

1.

NDTE: StaDED  cox INDICATES  THAT
FACL”YTW’ESNOlNEEDEOORU
NDT FEBlaE  AT A Sm.



TABLE 26 (3 d 3)

SITE AND FACILITY SU=RV
WALLA WALLA  RIVER BASIN

South Fol  Wella  Wah
4. tlarrls  Rrk No. 2

Appur.  1 mlb  abow Hanb  Park
Souih Fwk Wdla  W&la

5. 9. Fork-Elkow CnehConflunw
Lppox.  2 mlbs  abow  Hwb  Patk
South Fork  Walla  Walla

6. Rursll  Walker pmpwiy
gpmx.  2 mk8 bbw Hmb Pcuk

7. Wdl Fork  Cmllumcb

Touchsl FUver aI Daykw

0. RaIlmad Bridge
maInstem  d l d d C&r&la R. b&waIor

SITE  AND FACILITY SUMMARY
OUT-OF-BASIN LOCATIONS

Powder  Rlvw Drahqr
Locatbn  nods to be determined

2. Sprklgfbld  Aqu~cultun  l=adl~
wllb.mea*  River

NOTE: SHADED  BOX INDEATES  TlUT
FACILITY  TYPE IS MJT  NEEDED  OR IS
NOT FEASIBLE  AT A SITE



TABLE 27 (1 d4)

ADULT CAPTURE SCREENING CRITERIA

I Qthrho  DrL (OSU RoputyJ 1 cathwh  CNdl at unlm T
I
I FdlChhooh

CRITERION I fsw-D6cl
I. WATER  OlJALlTV

1. mumlomwnu fIta
2. Wmtr 1*&n nh
3. GW ninwd nh
4. Odw pc.bimt~  $hnphatm.  oil  6 gruu) nh
s. ondbliJu Iv8

1. WATER OIJANYIN
0. AvdWity nh
7 w.“ddb nh
0. Inukm  m#mn *
9. KpbKn* ROW l-a
10. Bypeu  medl  (bngth  l d bcdon) 9-d
11. Pu@-gm- nh
12. Cosl  of 111.r NcQly  (ccmsttion.  OSH) nh

Ill. LOUTION  ON RIVER
13 Kmnib nh
14 E$mming  6sbfbdOll  (Iytml run) nl.
13 AttRcKon  pdmbd nh

IV. 16. PERlOD  OF USE nh

V. ENVIRONMENTAL  CONCERNS
17 WdmdB (c4hr ulml  dfafbn m*) nm
18 Tanu!hl  ildb mnd  h&W M
19 Thrumld~ng~~ nh
20 Wdrgu&yInpr(ldhcilty *
21. cOmmmi*inprb nh
22. 6c9nic!Auth~c *
PAclmmaihy W.

VI. SUE  OF PARCEL
24 +ao Iof  -myW pond* nh
Es.  6Mmlormdimmw6bnooinh M
28 Slorm  a I ill.

VW. SITEWMK  C&l
2~ Tcpop~
8. conwling  and dldng  (fkd mntml)
29. Kplw and intak*  mu*m
32. UliYr
9(. CmWdaqddngti
s?. 6oiMfwwJ*ltr

l-d.
W.
IV.
tin
n).
Iv.

f). &ass I Iya
111.  34 PUBLIC  EDUCATKMAtXESS I w.
IX. SECUWTV I

35. Int&m *Iv&n  l nd Ilta wpp$
I

rrra
31).  Piwin* Ia
37. R;crx8vbiumds I 111.

X. PERYII-RNO
3a. Lmdus.
39. Shm~m  Dmionmion I

nl.
nta

4D.  Fbcd  hazard  - I t-d8
XI. PROPERTV  OWNERSHIP

41. Frily ito
I

nh
42 Rtin*  ROW and idha .bIl*m Iv.
43 nmtouQuini(* illa

XIL SUYYARY/COYYENTS
ChF&mtruchti

Fdl Chhooh
(SepDSCj

nh
nh
ti
lva
nh

8prh  Ch-
f4l157115I

nh

z
NmoIdulKlbd

RRROW-md

76.440  ch dwlng  prbd
GOCd

Good  ba¶icmm  wailtib
AKmkm

undaemiwd
Gnvicr

Modems

nh
ADI.  IS-.kllll ( Mr.  15-.kAlS

I
km* idaMid I nn I Mdml

c.oniiucul~  gnubnd
lJnddunid

NalOb*
Nahbb
N&&&b

Miacwd IO raved  md

io+rm
io+acmb

redam*  ht Isa

Mmly  hl
MniMl

Iv*
3 phmw par l bt-q  mad

mkmwn
dknhY  ru.

tlnvd  rod b ai?*
poaubb

OSJ

IV. Bnnhy.  NW8 and  dmb
nb Und*DmJnd
nb NO#i$ibb
lva Ndidbb
nh NG&4b
r\h dipcmi  b pm!&.  gnvd  IO alI*

rd. 4HM
nh 4um
Iv. s�. l ~ddna  bddw

rY. Fbt
Ia MnitMl
Iv* W.
nh 3pherpowadjacmIbailB
IV. mklwwl
Iv. AlbvimYpood  grr pab&l
Iv* PmdrrudtO&*
I-#. m&b

l-d. R+d
lvm RqUind
Iv. Rauilud

nh undtimdnad
Iya Undawmimd
nla law

nh Omon Slats Parks
CSU

UMll
Pebbvdy  brgb.  fld .r..

dongcrrkwiutgmd
ponnM  k.f hcinr

IV.
rd.

ChF  do M ruch  ait*

U”k”Ew”

ChS mu91 aita
EMng bddw.  needa

Vey Mmdowa  (at &8&h Dam)

m

111.
l-a111.

1

1111W’IN8nhIV.

lAbdwmnnycontlinm*nd8
g-bay medow  w knad yrbnd

Mnc4
onvd mrd  b ice

111.
l-h
rd.

rd.
Iv@
N.
Iv@
Iv.
rJ#
rd.
Iv.

Ill.
nh
1”

FM 80 gtit &&g
MKW

ct.
kn-&mml

AbWbw  gw potntial
gmwlmadbdb

Dcsmbb

w.

ChFdomlnrhib

unknown
gd kcaron  Mldng

*siding  @mh  dam,  *arki
nsuk-w

Polntid  holdinn  a uww  mm&a



TABLE 27 (2 of 4)

ADULT  CAPTURE  SCREENING  CRITERIA

I Bmnr Creek I Orand.  Ronde  n.u  Elgln
I WdlowB HmlChwy 1

00
L

CRKERKm
I. wxnumxm

1 oiu8npQtwdd
2. wnr *tprlw*
3 Gwadninrd~
4. olha pd14anb  (phaptuta.  dl  A gmm)
5. alsitetidu

II.  WAfER OUAMKY
A Avddility
7. bpmdltilii
A In#bmnxU.
0 RplinFUlW

10. Bps4  r*ah ~*rgdl  and loc&Jn)
11. ~dww~wiiysouc8
12. cart  of wakx WFdy  Imnstion.  OSMI

Ill. LOUTION  ON RNEA
13. mwr nil*
14. Bpmwring  dshhr(on (twlwd  run)
15 Aaution  cddd

N. 16. PERIOD  OF USE

V. E-
17. W*lti  (titwthu,r@uiM ZOnDJ
IA.  Trrrbi~ nldbf4  l d habta
19

pldily  inprtl  01 hdlity

fill Chlnook

rd8
l-d1
IV.
n/a
111.

Ill*
l-d
Illa
t-d6
Ill.
111.
(11.

nlm
tlh
nil
Iv.

t-It4
Iv4

Sptlng Chinook

ra

z
Non,  idenl(ed
Now ldenM4d

PA.078  ch 6wit-q  pflcd
Good
la
w4
w.
IV.
fV.

GRl79
Typicdfi  IDmdl  4in

God

ASf.  IS-JJIS

BuvucktraJ6br**Nh
Wooded  riprim.  sbq.  t&id8

UlldD*lliWd

fill  ChInoak

rv’8
IV.
l-d.
IV.
n’a

IV.
ru’m
IV.
Iv4
N4
rJ*
w.

Iv8
Iv8
Iv.
N.

N.
N4

Bprlng  ChInook

AC&.
hrc1d

Nom IddW
Nom  Idatied

lT517A4 ch&dngpabd
Good

rJm
IV.
rdm
Ia
tva

T~puria
Good

b.15.JdlS

UndWmind
Pa&m. *oodd  mmidm

Und~mirmd

NI Chlnook

Iv4
nh
tua
nl8
nl.

nla
N4
nl4
wa
th
i-d*
nil

Iv.
(11.
nh
rum

Iv.
nl4

B@ng Chlnook

w*

E$Z:
Nm ldwhlld
Nom  klrr66d

34-243dsduhgpwind
Good

tva
lvm
WA
N6
IV.

IJFpr mild  of Wdbmm  R
Nu uppr  hit  d Wdtora  CM

Good

Ap.l5-.bltS

NOtUldWdtiid

rid dildq  (Iced  mnkol)
intak*  smxbm

ChF do nd nab



TABLE  27(3of4)

ADULTCAPTURESCREENlNGCRITERlA

oc
h,

I Big Cmpn Cmk

CRKERK)N I Fall  Chinook
1. WATER  CUAUTY

1 D*uupaIe~~Ud
2 W4Wtnpr~lr4
3 Gm-ldfdmr&!~
4 oh* polbntc  @hxphde.  01 A ~wI
I ombrl*s

I 7. vmmd4 (arm  hm dppulm  zm*)
11 Trrntld  tildife nd habllatm
,D

Bplng  Chlnook

l-44
rd.
rd.
rv4
Ml

Iv4
Iv.
Iv.
Nl
rd.
rrr4
rd.

N.
rd.
Iv4
Iv.

rd.
Iv4
Iv4
Iv.
Iv.
Iv.
Iv.

Iv4
l-da
t-d.

Iv4
rd.
Iv.
Iv.
Iv.
nh
Iv.
wa

N.
nJ4
rd.

w.
nh
rd.

N.
Iv.
Iv.

Mlnmlvwdlam  Conflwnw 1 Bmth*am Amnch

Nan Idn(iil.d Nom  Idud3.d

flat  mop M .I mu
w-
N.

3F--pornm*
-

M&m-d  0” PoMd
PmdNMdbSlb

pmut44

f-w~
RW-d
Rdmd

Rat  *p bwa  .I dvr
MW
Iv.

3pluupo*rn*

-n=‘wMd
PmdVJ@dbti

rmsdb*

R-N&
RWd
RWmd

unmd
N.

3pw4pxwtaslt*
-

-w=-dlwpdnl*’
PmwdAwmvdnudsloslt4

poswbl*

zig:
l?bahd

slat4  PlltS

uLm

Atar*rArdtdPa8nnEd
q&em dt-

sm PaIke

ttd2.m
ChSNXhdi4

cmt4r*wlYlnmIEP
-Wb-

fIta PItvan.  6mtmm
nlr RtvalD  _ ste.ml
i-v4 -ha UnDr

swlaal4dhuppr
ponm d Loslhm  CJIS  hamat



c

8 Awbblty
1. D~nd~bHy
3 Inl8k.a  *IuNR
0 PipelneROW

each (bngm an4  lo&on)

158-605  ds during pnod

Iv*
n/a
Iv.
l-da

13 River  nib
14 Spawning  dlsmtxaion  (natural
15 Anracbon  poten6al

N. 16 PERIODOFUSE

Rvw  bdmm  r(lmds

19 Thrutwwd/ndongr.d  apbci.r
Collmwcah  and  riprim reg.

20 Water quaky impact0  0, fmxlty
Und*min.d

21 Comrmnity  impnca
N.&vbb

22 SwniclAesthebc
23 Accesshl~

VI. SIZE OF PARCEL
24 Space la r.car*ayr)  ponds
25. Spat*  for  aedmmtabon  ponds

nd  diklng  (lbcd  connrml)
Intake  sbu*R

34 LandUaa “I.
30 Shomlm Deaipnabon

Mred urban .rd hrting M.
“I. Unddvnwwi

Mxed  than and lvrrinp

40. Fbad  hazard
Iv. UndMrmin4d

n/a LOW Ma
XI. PROPERTI  OWNERSHlP

Hgh

41. Frilty  614 l-da PliVMe
42 P~peln*  ROW and intdco  ~tnxtur.

rv.
N.

Jwry  M&ban
Iv.

43 Tim to rquim  -1.
Iv. IV.

“la UI*KMl
XII. SU~~~~ARY~COMUENTS

rva UnhnOWll
wculd  mquwe fetulldlng  *Yxbng

ChF  do  ti ,.(Th  wt. faalty or kcmng  new on.,
Lltlb  yac. .vubbb for

al pra*nt pmbbsbb  w-abeam  on  printa land
hddng  ii  und  br 4dull  capurn

N-d l x- ,o.d

TABLE27(4014)

ADULTCAI'TURESCREENINGCRITERIA

I LMlh hTl I



TABLE28(lof4)

ADULTHOLDINGSCREENINCCRITERIA

CRITERION
I. vxmralnm

, Iherr*  punbel
2 Wdrbnpr.M.
3 Gwmrd  ninerde
4 Oh.,  pdheam.  (pho@.l..  al A grem.)
5. OHYb  risks

II. WATER OUANTITY
6 A”.l.bkly
7. ~nd.Iay
A. InM* I-.
0. Pipeline  ROW
#I Bypew  rud @rqIh  .rd loc.bon)
I. md VIM 9my  YIIF.
II Cat d wder  eupp)v  (mnbbwfm.  OAMI

111, LOCATlON  ON RIVER
I# Rvw ml.
II SparnngdstiMon  (nshrrd  in)
I, Anabon  pownbd

IV. II PERIOC  OF USE

-v. ENVIRONMENTAL  CONCERNS
I# W.!J.ndb (Other  mm lipmien  zone)
II T.nntid  nldil.  .nd  hatiub
I. Thr..t.n.d’.ndqer.d  spcin
II Wow wdey inptis  olbal!~
II timm.mi?y  impscu
I# SanidA*rthetic
I# Aasrwbkty

VI. SUE OF PARCEL
#I s0.a la r.ar.w DDnd.
I# S&s (01  udmehkon  ponds
I. sp.mlatqpilq

Il.  SITEWORK  COSTS
a ToswapS
I, Conlomng  and  d,ldng  flood  ConDoll
I, Pipkn.  md I”,&.  .pVw.
II w,a**
II Cash  01 *c+ling ml*
I, ScweDundr.l.r
II Amsa

7111.  #I PUBLIC  E~ATtGNfACCESS
IX. SECURITY

;; lmh;-.  .nd *.t.r  ww4y

IS R;*ra~“db
X. PERMITTING

I, land  Lb.
#‘I  Sbrrlnn  Destgnstion
I# Flood  h.z.rd

kl. PROPERTY  OWNtRSHlP
“I F.olly  sib
I# Pipekn  RCW and in@.  .War.
rrTin.b tire  sit.

m. SUMMA%OMMENTS

C.thwln.  C

F.ll  Chlnook

w.
Iv.
w.
N.
Iv.

W.
w.
Iv.
l-d.
rd.
rd.
rd.

1.h (OSU Roperly) C.lh.rln.  Cr.4

I
Sprlna  Chlnook 1 F.llChinook

I

IV.
rv’.
rd.
N.

T+cdly  r..ch  dl.
Good

4115.7/15

m I None obmnvd
Gmlac.~.  brr.1 gusland

Und.l.rmnd
N.gli@b*
N.gl+.
N.gl19tJ.

Adjamnr  lo pw.d  road

IO+ m.,
IO+ .(I.%

y.S-kq.  net m*.

Moray  Il.1
Mnirml

mderats,  ~beem  bedload  mw.rwn!
3 ph.%.  pewa doq  mad

udmown
dluneWnrd.rat.  #wpol.tid

qm.l  road lo lit.
porslble

I .I  IJnlon Upp.r  V.y M..dow*

Spring ChInook F.ll Chinook

Ill. Iv.
ACC+.tb rd.

Moritcfing  ru+.d la
Non.  id.nti.d Iv.

RR FIOW  ML.  road Iv.

Sprlnn Chlnook

nl.
Moriltiq  nqJiwd

-putl*
None  id.nli3.d
Non.  idm6fi.d

96412  de duirq pwiod
Good

Good  bulm
Good  l.c.&on
ur&.rnind

rls%

l-d.
N.
rd.
W.
l-d.
Iv.
Iv.

uqeged.  4p.l  .d.qJ.l.
uqqed.  -r. .d.qJeb

Good  loa~on
Good  bcdon.  JI on  site

urd.t.mind

rr!z~*.

rib
ni.
Ill.
nh

N.
Typic+  n.ch rib rd. Typicd)l  r..ch  .il.

Good rd. ,Gxd

A
Apt  15.Ml5 ~.15-JdlS

I 1
l-d.
n/l
nu
n/I
Iv.
t-d.
nl.

Mlirml
anJ*hy.  tee, md .hh

UllQ~lliMd
N.digitd.
N.$igibl.
Nedigibk

.4ecmt  lo pev.d.  qw.1 b .it.

Iv.
N.
N.
rd.
Iv.
rd.
Iv.

None  dmerved amid.  riprim
Mx.d mnibrou..  dtidwu

Undermmd
N.d@.
N.#Qltd.

Ed,lnp FS  wound
glw.I rod to bib

W.
Iv.
Iv.
N.
IV.
rd.

*.
rd.
we

rd.
*a
*.
rd.
II’.
rd.
iv.
NO

111.
Iv.
Iv.

l-d.
Iv.
Id.
WI
rd.
Ill.
I-J.
nil

4rr” IV. 2. “..
4.u.. Iv. 2r m.b

“es.  .Xbbnq  led&r W. W.
I

Fld Iv. Rat b ~lluy  .loLhlg
kcnirnd Iv. Mnol

lwdr.b Iv. h4odr.b
3 phase  powa  .+c.nt  lo eib d. None

unkmsn Iv. unkmrn
NltiUgocd  gw  menfd l-d. Ahrvid4ow  9’ p*nhl

Pav.d  r0.d b rice rd. wrf.1  md (0 .il.
pobs4bl. we po.ut4.

W.
w.
Iv.

rd.
N.
w*

IV.
rd.
N.

hF do no,  reach r,R

R.qtid
R.q&.d
Rcqur.d

Und.l.rmmd
Und.wmn.d

LOW

El
Unkmwn

R*.l*d”  kg..  (I.1 sea
doq  m..k niti good
pdernid  brIrilld.t

Contme  wth  IEP  lml!bes

Iv.
n/e
n/e

nt.
W.
n/*

ml.
Iv.
Ill.

ChF do noI  r.rh  ail.

R.@r.d
Fl.grir.d
Rewrrd

und.t.rin.d
Undetrniwd

Lo*

Oegon  Stat* Puk.
RI.

Unkmwn

ChS r.rh  .i%.
r.rork rddng  I&r

Confine nth IEP  laal~tin

d.
Iv.
*.

rd.
Iv.
Iv.

Iv.
Iv.
W.

ChF  do no,  r.ach  sit.

R.wir.d
R.wk.d
Fb@nd

FS cnppmund
Und.tmnin.d

LOW

us lorest  6er.h
us lorut  6etic.

unkmm
pod Iaaron  uilidrq

frqqing  dorn.b..m  . .@.rh  dam



TABLE 28 (2 of 4)

ADULT HOLDING SCREENING  CRITERIA

I Bmbw  Creek I Gnndo Rmde -r Ebin I WdkW6  limehen

CRITERION Fall  Chhodc Stxlna ChInook FallChhodr Sprha  Chhook Fall Chhook
1. WATER OUALITV

SpIna Chhwk

1 ciumepoto”4al N. rda N. N. N.
2 W*lrm-Qw.kN.

Na
Nm mnllmq  rqired N. ummrcodq  mquird Na

3 Gawrd  ninwab N. Aaepubb N.
4 Other  pdblantr fphwphab.  al h gmase)

ACC*tabl.
nnd  umwlwr  coolnp

N.
N8 Non*  id*n6fld N@

&v-b
Na

5 cmuwridu
.g mwn IDtw be ldwmed

nh Nona  idwMw3 N. l g rundl.  rdimnhtion N. Non*  ldwwid

II. WATER GUANTITV
6. AvailBilry Nrn 88878ctsduringpericd Na
7. ckpmdabhy

175.1764  ch during pwicd nh
n/l Good

Gwdkatbn
N. Good

34.343chdulingpaiod

6. Intake  smkcklr.
N. GDDd

Na Na unddw”in.d 111.
0 PiphROW Na gad  bdon

l ridiq hdmy
N. U”d*tminOd N.

10 Bypass  reach (Yen@  and kxwti~n) NI unklmnin.d N. ulubhmined
widinghcikt,

N.
11 Pu”q%l vwau*  grtitf  -. Na gmi* grmity

l ⌧iding hdlly
N. Na

12 CosldwaterupplV  (ccnstwction.O.SM) N* high Nm undetmind
grhty and  mlb dovebpd

N.
III. LOCATlON  ON AlVER

f”e&ml~

13 Rvermb N. GR 176 N.
14 Spwningdmi~on(~lurdwn)

RI8
Na Typcalb  nach  =,a N.

15 Anradon  potenbal
Typical5  pass  rib

Uppw  nd d Walbm R
N@

*a Good
NW “ppn  lmil  d Walbwa  ChS

N. Good Na GOOd
IV. 16 PERlOD  OF USE A A

Apr 15.Jull5 Apf IS-Jul15
A

v. ENVlRONYENTAL  CONCERNS
Apr  lS-JullS

17 Wdandr (pIher  tian “~aian zme) Na bwr Ck.  mculbwlhnd9 Na U”d*tU”ind n/a
16 Tmsrrial mildll*  and habit.,,

None  ide”lFed
N.

10 l-hmd*nMrndang*md  qmdO¶
Wded rip&an.  II- tillida N. Pasture.  wocdd  cwridon Na

n/a U”&lNlli”ed Undelamitwd
Gram,  l tiehg lacilty

111. n/m U”dDlrmi”Ul
20 Watr quahy irrprn  of  facMy N. Neglgibb N.
2l Cemmnity  irrpact,

Neglgobb N.
N. Nqltgtbla

Neglgibb
N. Na

22. SaniciAeathelic
In NRI. laming  .ru

N. Area gmraNv  undw+ad N.
Mnw.  * l xidng  fadlty

N.
23 Aenuibhy

Funw  p.trr.  “UT *k
Nil adwwtltopawd.  qrwel  b tile

Mnof.  N l aidiq hdry
N. U”d~tUi”.d 111.

VI. SIZE  OF PARCEL
pawd mad  to sit*

24. Spuv  lor mcwayd  pcnds Iv. 510 rma N. 510 l Cm N.
25 Bpaa  lor  udinrntelon  ponds N. 510 mm

l ding bdl~
N. 510 Km9 N.

28sP.ca for muinq
l lidinglaolty

Nil �.S N. “.l Nrn
VII. SITEWORK  COSTS

I.,

27 TcpaJdv Iv* FbI N. FM N.
26 Cmtounq  and dkmg  (lbod  cmtrd) N. Low  IO Mc.d*mt*

Moay  hl
N. Mcdrwe * Mnor

g Pizic and intake  #w&m N. N. N. N. N. N.
N. 3 plms*  power  n..r sate N. 3 phs* par n.w it* N.

31 cab d rqliring sfe N. unknown
lghaw * ail.

N. unknown n/a
Z?.  SaUGrwndrrsra N. AbhVmd  0” potw+al

*riding hdlly
N. AIkAd’mod.  gw pomld Nl

33 Aa.w N. Pawd  rosd b sot. Paved voeldr  in w”
Alknl~mod.  g,a  pocmsal

N. N.
~111.  34. PUBLIC  EDUCATDNIACCESS

amd. de.&@  sita
iva powbb Iv. pouabb N. pc.atbb

IX. SECURITY
35. Inbh  mlJ*r.  and water  supply N. Rmquird N. Na
36. Pipdnr Na Paquirad nh zz

N#
37. Racaaya@o”da NO Reqbmd N. tbqtmd N.

X. PERYIITINO
3 landuu Nl Lhbtwin~ nh qtidm Na
JO. shonrnn omignmion UndetMfind Undtimi”.d

Eridng Rcmy
N* Nm Na U”dMrrriMd

40. Fkrd hazard n/a Moderst*  on B*av*r ck N. Modr1l. nlm LOW
XI. PROPERTT  OWNERSHIP

41. FatMy  ilo N. zp""al.omm Na U”d*lM”.d nh ODFW
42 Rpiru  ROW and intake  awuctum Na N1 NI U”dtMli~.d M OOFW
43 l-m@ m acquwa  it* Na Unknown N. U”dOl.Xti”~ Na n/a

(II. SUMMARY/COMMENTS S mds  d riv.r  m-1
ChF  do  not  resch silo 6krly wen  fcf  holding  ponds ChF  do  not  reach  wt. Gennl .ra tikiat.d,

SW bawd  in -r
ChFdonolnachsih podon  d Wallma ChS  h&&t

Be.,vw  Cm& vmtla”dm no  mlic oil*  mduad c6~on Ip-mybehiwdfof  no*,
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TABLE  28 (3 of 4)

ADULT  HOLDING  SCREENING  CRITERIA

I Big Canyon  Crnk I I B~rmtlwun  Ranch

,

CR~ERIDY Fall  Chinook Sprlna  Chlnook Fmll  ChInook
I. WATER  WAUTV

I cauas*potWlaat Na Na Na
2. w.*r hrp*.lu. ACCIP(Ibb NI Accepbth
3 Guwrdmimrah ACWp4lbb N. Azapbblr
4. o6-m pdlullnb  blmPhw  ow 6 P-d Nom ILnl6d Nl Nm IdmWbd
5. cmllr  llsb Nm ld.“Wd N. Nm IdmVfM

Il. WAVER  OUANVTPI
6 Avdabln~ Aaqllbb Na WZlSChamppWlOd
7 ~P==-w A~Opbbl. N. Good
6 hl&~wbllcu~ ExlSlng  lId!Jty l-d. Good  tocairn
D P,@h.ROW bblng  lex4y IV. Good  locdm

10 Bypr read7 pngm  md bcaUm) Exblng  hcllily Iv. lndmbndmd
,I Rmpdvaupwl~- Ealswlg hciwy rd.
12 cost  d W~IO(  amdv Icmatudlm. 05MI Erlsdnahcilby Iv.

111 LOCATtON  0” RIVER-~~
13 Rvrrrr*
I4 spmring  *rbItuucm  (Mu*,  M)
15 Alb,cno”  potera

IV. 16 PERKJDOFUSE

V. WVIRONMEJUAL  WNCERNS

potmad .*wm *mwk h&ilal
Pood

se4-mc

N.
IV. pohna.l  lcs Wall- a?F
NI Do=
N.

Sopl.Da

17. wemd*  (ohr 4-m dpulrn  2-j
IS. Trmbt# “Add*  md hablbb
19 nYut~udul(*nd~
20 Wabr  cpdity  hpar  c4 hdlQ
2t. connuity  hp8rn
22 sCwWA~n6m6c

I Non.  Id.nbi3.d N. Nom  ypuml
Cmllrar(aDsl,  gasard N. Mir@d  cam- him

lkdB*rrrlnsd N. Ull&WlMfNd
Napgt4* l-v. NW@*
fWiP* Iv. N*i#b4*

N,gl$bl..  .rlslkq  fadby Iv. ww*
mdtc..tl. IV. pawdrnadbm8

blrlr.~  IadtilV N.
Exirlinp tacll~ N. ::

yn l-If* I.,

MosQ Ial
Miriml

id.

Iv. Flat  steep bu*  It tivaf

I
Nl

I
w-

N. wa.._a0 tin.. 3~wpmlwbailr Iv. 3phlUp&r*~
31 co* 01 l +4dng db I

.Xlw?g  kllly I N. I uwwwl
32 5alsiwundaatr ,llwllvmDd us mlenne.l N. NI~vgood  gw panad
33. Access

II”.  34 PUBLtC  EDUCATION/ACCESS
IX. SEUtRlTV

mad  m sii.
porubb

I 0-v. I Paved  mad  b m*
wa posLNI

I I
35 hbk.  -* md wall  nophl Nm RaQhd
MApHr* NI
37.lwmvmYs5nds fva ;i$z

I. PERYtlllNO
36 MUs9 EJldng  hcillly N. Ptind
30 YmrdhntWl~lon UndMNWWI0d N. U-nd
40. Rood husrd h Na Hi*

XI. PRDPERTV  OWNER9itP
41 FadlitydI* ODFW Na SM Paflu
42 Rplln  ROW and htske r- ODFW N. N.
43 hloacL?A*m* Ur*mrm l-v8 Ur*iWM

XII. SUMMARV~COYMEICTS
UUkrlvhrmChhoo*OdY AtamuRdldpobNd

#II&q  LSRCP  crcirty rprbwn dstibrrllm

Nm qpaa‘d
Mhd br.q mada

wRw*
w6P~

Rat. ‘tap bank II IIVW

3 p+nu pear  nuby
lmban

M~wPQd  grr poknld

&
us rmch ul.

cmWn d Mlrmm IEP
-whg  ramed

PItab.  Sbaumrn
-lha Wbr
5llr  locaaa  In  uppr

pdmdlmhChS~
“ad pandrrlla  llw*apm~



TABLE  28 (4 of 4)

ADULT HOLDING SCREENING CRITERIA

CRITERlDN
I. WATER OUALITY

1 Diusupamn(iat
2 warr t*rrprm,.
3 Gsnnl  rrinemb
4 Oth41 pollrtants  (phaphab.  al 6 gmase)
5 msi1*riakr

II. WATER  OUANTITY
6 Avubtitiy
7 Dapendsblty
8 lntakestnl*n
0 Plpelrn  ROW

10 Bypm rrach (bqth and kxmdon)
11 PUW  Hm.8, gmnty  salIre
12 Cosl  ol water  uppty  (camhvcfion.  OLM)

III. LOCATION  ON RIVER
13 Rivernib
14 Spswting  dianhmon  (natural  run)
15 Attndon  potential

N. 16 PERtODOFUSE

V. ENVIRONMENTAL  CONCERNS
17 WMJmd8  (dhr  than npadan  zone)
18 Trrostnal  v&lib  and hatitata
10 Threatad/w,dw,gred  q&r
20 Waur quaLty imPacts  of  bo1ty
21. Community  imp&
22 Scm~dA~thebc
23 Aa~aubtty

VI.
-

SUE  OF PARCEL
24 Space la r.cewayu ponds
25 Space for udmmnbbon  ponds
26 Space for triponq

VII. SITEWORK  COSTS
27 TopoOnph7
28 Conmunng  and d,k,ng (ibcd  control)
29 Ptplne and  intaks  soucwn
30 uttbes
31 cmts of *cqJwng  sat.
32 Scib’Gmundwatw
33 Accmw

‘IN. 34 PUBLIC  EDUCATtDWA.CCESS
IX. SECURITY

35 Intake  wtivcn~n  and water  w~zply
3s Piih
37 Aacaway*nti

X. PERMIlTING
30 LandUse
39 Shlxelna Desgnation
40 Fbod hazard

XI. PROPERTY  OWNERSHIP
41 F&&vat.
42 Pspelna  ROW and inthe  stRICtUr@
43 Tim b scqum  ile

tn. SUYMARY/COMktE,,TS

t-

C

Lwtha  km T
Fall Chhok

111.
“h
Iv.
nh
rd.

l-d.
IV.
N.
R/.
Iv.
1111
nh

nib
Iv.
IV.
IV.

Iv.
Iv.
Ill.
w.
IV.
RI.
W.

n/a
nh
n/a

iv.
“,.
n/a
l!A
Iv.
nl.
“h
Iv*

IV.
111.
nh

hF do not  m.th il.
at pmem

Sprhq Chhooh

6th
Aa~at4*
ACZ@pdO

None  idwMmd
Non*  id*nlld

1 YI-805  da hing  period
Mcdemts

poasibb  mth  wur
undetaninod
undattind

gdly
modmate

typicd~  mad it0
gced

Ap 15.Ju(15

Non ctae~ed
MId  trw& pMtur.

UlXi**~nOd
Neglglbb
Mvglgsbb

In mai dovm~  .r.*
grsvel  mad  to We, d bridgm

y.*. lug* pasur.
y.,. lug*  patur.

ye, BIlSllnq  laolty

Mcstty lb1
Modwat*
h!dwat*

3 phase  puaer  “08,UI.
unknan

MJvi*V  mod.  gw poiwlial
gravel mad  to ih. wad bridge

posbb

Requimd
bquid
R.3wlmd

Mxed  urban and bnmng
UndetDWlinOd

LOW

Unknown

VI** .dw  d livw  on pnwle
pstur.  II bat  bubon

crou  vdl6y  Dh6km

Fall Chhook

rd.
da
rd.
n4
Id.

N’m
Iv.
M.
rJ*
ml.
W.
nla

ml.
111.
l-d.
W.

ill.
riu
rd.
Iv.
RI.
Ill.
Ill8

rd.
Ill.
nh

Ill.
Iv.
mJ*
111.
W.
iv.
ml.
lva

1111
1111
l!Ja

rd.
nla
Ill*

Iv*
IQ.
M.

sprhg  chhook

Ia
Acrmp4abb
Mb*

Non i&Mad
Non i&nti%d

15MO5cbdwinglz&ad
Modera*

waif  mquid  lor intake
waptabb  beation

undeteminad
gnvily  WI wair

m%rate

typialty  muh 8ile
(load

Appr  15-adI5

Rinr bttcm w&b&
cotbwmd* d ripmdm  tog

Undet*min.d
Neglgsbb
Nagtgsbb

In  l gdcutkJral M.
b-2 nib  from gravel  mad

ImlmJ
tnilmd

tmld M bnd
hbpr

modwat*
tR mob  to 3 phase  pomr

lhnorm
hui.V  undetermind  pd.nM

gmel mad Q n..r ih
possbb

Re@red
Relpimd
Rewirui

Mxd utbm  and bming
Undeumind

Jerq  Met  ban
l!J.

tJr*nC+Vn
L”tb  space  avtil&b br

holdmg fl used Iw adul  caphrr.
Nnd accmas mad

1



TABLE 29 (1 of 3)

GRANDE  RONDE  INCUBATION  AND FRY REARING SCREENING CRITERIA

Urdrtwmind

OSU
42 ClSU
43 l-mm b rwi* M rva Unknown

XII. SUMMARY/COMMENTS Rdaovdy  IrgD.  Rat area
Chf do  not  reach sita dong  meek  with  good

poamid  br lmktir
Jmdera,* qr pootentid

Cathsrlm Cn+lt et Union

WI
IV.
I-V.

--I

rva
flh
ah

Aug.  Fob
lV.

nh
RI.
nh
111.
Iv.
n/m
ida

wa
RI.
nla

Ku
nla
nh
rd.
111.

Mrimd
&shy.  Ima and &nvbn

Undtimind
Nqlipbl*
Nqk@4*
Nqligtb

l daontto  pewed.  QINBI  to site

4 au..
4rm

yw. edstinq  laddr

FIN
Mnimd

High  lor rd dw&pmmt
3 phs*  pxw adjumt  0 wt.

unknown

n/a
Illa
Illa
n/I
rva
IV.
n/a

nh
Iv.
n/e

*a
Ia
la
I-V.
I-V.rd.

d.
wa

I AlkmiYpood  9” ~-at&d nh
PWVDdf.Md0Gh IV.

pssltie I n/B

ti. FbIpiwd l-da Rqrired
N. IGplired Iv* Rqr*rd
la Fbquired 1111 Rqrimd

rv’e
nh
n/a

N.
rv’a
Iv.

ChF  do  not  rerh  sit.

Undrtwwind
tJndeumir*d

LOW

ODFIW
CXXIW
Ul9QlOWll

1111
111.
1111

rd.
111.
rda

ChF  do  not  rrrh &o

Spring Chlnook

p.Mlt
~II  umd rn++

gw  not  hsted
Non idutifid
Non  idmMiid

m~&ra~ p* phndd
undetrmind
God  IDaem
good  kc&ion
wd&.mind

y-y

GRl79
Trpicany na+ sil*

Aug.  Fob

bmr cc mnum-w6mda
Woodad  tiprim.  stnp  tillsida

Undatemind
Nqh*b*
Nqlipb

ku pnrdty undewlopad
diaanl  b paved.  qrsvd to sit*

b10rres
5-10 me8

yes

FM
wdwatr

High  k rrt &wlopr*nt
3 phar  powu  n..r wt.

ur*nmn
Ahr.Wmcd.  0” potentid

Pmad  road to sita
psvbls

Undtimind
Undatmmind

hbduaia  on F!anvw  Ck.

2 pivstb  owrmn
lva

UtiWfl
g* ptmd  nedr  vrnficamn

!hww Crok wrdanda

1
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CRtTERlON
I. WATER  OUALlTY

I Dir....  pot.nli.1
2 w.mr *.rrrm.wr.
3 G.n.nl  &.nh
4 Othr  polk~tanta  (phoqh.h.  oil  6 gm...)
5. oIlsIte  risks

Il. WATER  OUANTITY
S Avrihtiliy
7. D.p.nd.t+
8 Intak..tnJ*l.
0. P@.ln.  Row

10. Bypars reach  (bngth  .nd kat~on)
11. PunVJ.d  HmJ.  gnnw .aJrm
12 Cod  01 water  a~& &mstmdion.  D&M)

Ill. LtXATlON  ON RIVER
13 Aiwrmb
14 Spawning  distfition  (nalural  run)
15 Attncuon  potantiat

IV.  10. PERK)0  OF USE

V. ENVIRONMENTAL  CONCERNS
17. W.tl.ndr  (dha  thu,  rip.n.n  Ron.)
18 T.rm.tn.l  tiklH.  .nd ha&tat.
10 Thr.at.n.d/nd.nga.d  specie
20 Wotw  quelty  impacts  of lad&y
21 Community  impacts
22 Sonk9A.sth.k
23 A-tiT?y

VI. SiZE  OF PARCEL
24 Spre Ice r.ou.yY Fond.
25 Spr. fa s.dimnt&on  pond.
26 Space la trq@nq

VII. SITEWORK  COSTS
27 Tww.~hl
25 Conkwring  .nd  diking  (fbod  contml)
29 Piilne  and intaka  abmdun
30 uuwer
31. Cods  d acquiring  sat.
32. Sab0cundw.l.r
33. Aanw

VIII.  34. PUBLIC  EDUCATIOHIACCESS
IX. SECURITY

35 1nt.k.  .twchrm  .nd w.1.r wp~ty
38. Pip&w
37. Aaaw.y*nd,

X. PERYITTINO
3% L.nd  u..
30 Shor.Iw.  Dwigntion
40. Fkd hazard

XI. PROPERTY  OWNERSHIP
41 F.&Y.,.
42 Pip.,ln. ROW u!d int&.  .tratw.
43. Tim to rquin  .t.

XII. SUMMARY/COMMENTS

TABLE 29 (2 of 3)

CRANDE  RONDE  INCUBATION  AND  FRY REARING  SCREENING CRITERIA

Crmd.  Rod.  tm.r Elgh 1 Lookhgg*~r  tachery
I

Wallowa Lak.

Fall Chlnodt Sprhg Chhmk Fell Chkmdr Sprhg  ChhwL Fell Chhook Splng  Chhook

Ill.
rd.
rd.
rd.
nh

pmsnt
8” .,.m&  .capt.bb

undd~min.d
q mtum  I.*(

q Noon,  udimm~c;on

l-d.
Iv.
Iv.
Iv.
Iv.

P-m
good.  *doting  l.dHy

B=d
None id.nld
Nonm  id.nS5.d

l-v.
IV.
Iv.
Iv.
N.

Noln idanihd
None idmti6.d

Iv.
PJ.

w.
nh
nl.
w.
Iv.

gw pcwdi.l  gad
udrbmind

IV.
rd.
rd.

punpod  for wd
well  devskwwnt  tiah

l-d. gwd. .s.en l rp.nion
rd. GWd
IV. Good bution
Iv. God baUon
Iv. unddmmind
nr. PW~W
l-v. modSmt~  br .ny nw immm

I IV.I-v.IV.d.

I-
Iv.Iv.Id.

T&ah  pa. it.
Good

Auq-F.b

l-v. Iv.
WI TypicaC  r..ch .it. IV.
t-v. Good I-V.
w. rd.

Aug.F.b

Lhddeminod

Pasturn.  wcsd.d  wnidm

3 phar pow.,  nrr .it.

mda.mgmJpdwn(i.l
und.t.min.d

n/o
l-d.
lv.

umr lmit  d W.Uow  ChS

Auq-Fab

Non*  obamd
wo0d.d  fipfbn. .m.p hiYd.

Ufld.t.l?d..d
Nbqlpibb

Und.t.min.d
tJh.ridng  .mmd b.u ol bk.

cl=d

8dw.t.
.d+.t.

Iv.

rollng  hill..  - lbl .r...
Minim.1

Hgh fa wdl  d.v.bpn.nt
3 ph...  pnv.r  nrr Y,.

unknm
Alb.f.Vrmd.  gw pot.n$.l

rodbeiilD
pclouble

Rqlhd
Rqllmd
R.qJnd

lhd.mmin.d
Lh7ddemin.d

ptvn*
mivde

tJkkn0~
gw pd*ntl.l  n..d.  v.nlIc.tlon

I

1



CRITERION
I. WATER OUAW

1 DisuM pbndd
2 wetar  t*rrpr.rr*
3 C+nwd ninerds
, olhr plllMntr  (phx#mt..  08 6 grr-)
5 olklhridu

II. WATER  OUAhTlTV
6 Avmlabl~
7. D.p.nd&ilii
6 hn.k.-r.
0 RpdineRcw

(0 sypbu r*.ch (I.ngh  brld  babO”l
11 Pwpbd “rrwrgmvily  MOI
(2 co*, cd w.t.f  slq&  (mndnJdon.  0st.q

111. LOCATK)N  ON RIVER
13 Rivr  ml*
1, Spmniq  dahtion  (nshrrsl  twnl
15. Amadon  poleldd

IV. 16 PERlOD  OF USE

V. ENVIRONMENrAL  CONCERNS
17 w.dmd* (c4hW  lhm  npaim ml.)
16 Twrnbid  tildih  md hebmtr
19 Thn.t.n.&.nd.npr.d  w.6.S
20 W8t.r  qudty  inpac4s  04 ItiltIy
21 Comnud*  irtwcts
22 Sc.nidA~nUwdc
23 Acc.uUlil~

VI. SIZE  OF PAFICEL
24 Sprr  b, rU0WW.J  pOndr
25. Spee  br dimnlabon ponL
26 Sp.cn  br batinq

VII. SITEWORK  COSTS
27 ToF=w.&
28 Contouting  and dldng  flood  wnbd)
29 Pipeline  and  irddrr  *bUCble
30 U0lt(i*9
3,. cmnu  cd rpiriq  it.
32 SoilsiGmund*aler
3% Acas

“II,.  54. PUBLIC  EDUCATIOWACCESS
IX. SECURITY

35 hlt.k* .wcnJr. .nd  1.t.f .I$&
36. Ppdn*
37 Rsaw.wPond~

X. PERMlllIffi
24 L.ndUu
39 Showlinn  Dniatution
40. Fbcdhu~d  -

XI. PROPERTY  OWNERSHIP
41. Fuility  sin
42 Pip&w  ROW and  lnldw  StUCIUI
43. Jim to acquire sib

XII. SUYMARVICOMMENTS

r

TABLE  29 (3 of 3)

GRANDE  RONDE  INCUBATION  AND FRY REARING  SCREENING  CRITERIA

WbllOrn Iwchery I Mlnwr+W~llow~ Conlluena l-
Fall  Chlnook

- Iv*
ra
rJ*
IV.
l-d.

lvm
Iv.
W.
W.
W.
Ia
rd.

Iv.
Iv.
*.
rd.
N.
W.
M -

Mb
Iv0
lva

rd.
tv.
Iv.
“I.
Iv.
tv.
rd.
n&l

Iv.
rh
nb

w.
rd.
rh

“J.
IV.
“I.

:hF do m, r..ch .“c
6lbibdOil

L

Sprln2 Chlnook Fall  Chlnook I Spring Chlnook
I

pobntd p.s.nI
Aaople4*
Acc4ptdi~

Non  id.nb5.d
Nom  u!en.fi.d

nerd ad&and  wdi
undetrninul
.wcing  Iril*
edmq  ball*
.drmg  frdq

gravity and  w.lls  developed
rmder.!.

W-215  ch bring  p.riod
Good  pohndd
Good bation
Gcod  b&on
und.t.min.d
cum+d~m

Hqh

96-215  cb chiq pried
Goad  potmtid
Good  bc4on
cio.ad  badon
undbtrnind

Uppr  .nd ol  Wdlora R.
N.a -, hm, 01 Wallow.  ChS

Good

Auo.Feb

pmntid br Wdbw.  ChF
pm,

Oct. 15.Mv

Typicdly  n.ch  .k.
Good

AU*lg.Fcb

Non id.nt4.d
GTBIS.  sldadng  lmliry

Und.nnnn.d
Nqligtl.

Mnor.  .I .drtmg lnlllry
Mnor.  .I  rdsdng  lsollty

p.v.d  rosd lo ,I?.

..rnng  IacllQ
rllrmg  l.clll*

y.1

Non. -.“I
Mxd mnibnwr lornl

lJ**miWd
NqligU.
Ne#gilh
NmgligiIh

pbvad mad  b it.

Non.  -.ti
h4x.d  oDlih”nm  kbn(

lJ&bmin.dL,NO@@.
N+&-4*
N.@i@4.

w.d  road to .i!a

VW F
w V-
“.I “48

Moldy  ilat
Mna I

Rat,  rtea~banh  at river
I

flat rt..pb.nk  atris
MBia Lkin

Eisbng  facility
Und.t.min.d

LOW

ODFW
ODFW

t-d.
Would  rqur.  Rmr  Cu.h
poiti  01 .xten&d rdl
hlq rbqir.  .d&dord

rac.*ay  capam

P..fklmd
lJtld.brniMd

High

slet. PIGS
id.

UllkllOWn

At  or nw tinit  of pocmtid
lqxb.am dmtu6on

Plldnd
Und.tind

Hiah

Sal.  Puk.
IV.

UflklWWtl
ChSwlrhut.

mmbin  w/ h4n.m IEP
bq$ling  noed

Sntherm  Rmch

Fmll  Chlnook Spring  Chlnook

IV.
rd.
w.
Iv.
IV.

pohntid  punt
ndgwHbd
und.t.mind
Nom  idwdhd
Nom  idw6fi.d

nbdgwklbd
urd.t.mind
Good  kxaron
tic.3 bc.don

.&c&d

Aup-Fob

rd.
fva
*.
*I
IV.
Iv.
rJa

Non.  -.nt
Mr.d lant mdow

Und.t.tin.d
Nqli*td.
Nql1#4.

Fam..  horu.  on  IUQ. bb
pond  L arawl  mdr b sit.

IV. w
IV. w
rd. y.e

I
w.
ft.
It.
Id.
Iv.
l-d.
IV.
Iv.

Iv.
da
Id.

Iv.
rd.
Iv.

FM
Mdnd

IbdwdO
3 ph...  p0w.r  m sit.

urdman
UhAJlgwd  gw pot.nSd

Pe,.d  A gn.1 md.  L) ait.
c.xLIM.

Rqtid
Rqrind
Rqtir.d

Und.t.min.d
Und.t.min.d

LOW



TABLE  30 (1 of 3)

GRANDE  RONDE SATELLITE  REARING  SCREENING CRITERIA

4 Clh.r polltiants  (phosphate.  011 L grease)
5 ofbkofisk3

Good  kxmion
Good  bcalbn

17. Wothnds  (00wthan  rpafirn 20118) Non identdbd
16 Tetrostnal  rtldll. .nd habnalr Conderous  loresl,  grasslard
19 Thr..rened.ndangor.d  spwies
23 Water qualny  inpacts  ol fanlny

rd diking  (lbod  control)
i-!iak.  slructur.



TABLE  30 (2 of 3)

GRANDE  RONDE  SATELLITE REARING  SCREENING  CRITERIA

CRITERIDM
I. WATER  OUALITV

I. Dbuupbrrld
2W.l.rbmumtr.
3. Gwwd  m&da
4Ohr@U.r..(@w.$h(r,olA~)
5ofhlhrt.k.

Il.  WATER  QUANTITY
0 AvdlabRtl
7. Dm
6. bed.ebwbs.
9. Plpdbu  ROW

10.~R.dl@fl#tWKlkldb”)
11. Rmpdwru~-
12.Codc4m*r~fembudm.O6U~

Ill. LOCATK)K  DN Rl”ER
13. wuwrrdb

1: ~.2wlwld
c%bbtdn  @bnl  nm)

.I
IV.  16.  PERIOD  Of USE

V. ENVIRDNNENTAL  CONCERNS
17.w.6.ml.(ohrm.nrpulnrm.)
10 Tartid  Wdh md haMa
10. Tlw~~ngwd  spbd..
20 Wbtbc  gadn# brpbcls  d l.dlny
21. ccannM#mcb
22. *wwA.fAudc
23 Accmadlwv

VI. SUE  OF PARCEL
24.6q.m(amc..mys'pc1nh
25.l%.aahrna-smwna

2% $.cabrb.pphP
VII. SITEWORK  COSTS

29 Flplh..hhtdms&in ’
30 umdn
3, c#lsofmgrhgdl9
52. sol-b?
33. Amu

““I.  34. PUAUC  EDUUTloI(IACCEsS
lx. SECURTrY

35.b?4Ak.-.Andwm.rbqQ~
3% w
37.R.c8*nye$cds

X. PLRYllllNQ
36 MU..
3e.wmNAnuDubw6ml
40 Fkwdhuud

XI. PROPERTV  OWNERSHIP
4,. F.cllnyw
42. f+Anb ROW .rd M&t. rtuczn
43.Tm.b.cOlt.sw.

XII. SUYhlARYICOYYENTS

Ormd~ Rondr mm Elgin

hll Chinook

.g nbnlrbu
Agnndf,udmrrbdm

z

E*

72

Sprlm ChInook

punl
~“8.dbdmrtdnbrndmg

ql.bWlWbf
.g nmw.  udlrwmm

z

!gEz
-d

wlcr

-ditcz=-
‘“‘WV  *

JWI-M~lSWf”OS) 0.c. hl.”  ‘5 IIn n-m.1

lhd-
P.nm  w.0d.d cmklm

lh-
P..M.  - .zmtbr

MYd-
hrvd.brrhgAm

Fm.,&t...r.“.“.b
lhld.wnd”od

blOAau I +10&z..
ClOrrr $10 uru

*

P.v.dm.d;t;.f..

-
-.olacnld

pcs.blbl.

RM

~~

&--
ML&ml.

Lhd-
lhd-
lbdm.mdmd

P.wd&  bi M.
I -Ukn4~dwo.abwdd

p.Std.

RW

E$z

Mod.ran

tiluTrdn.d

Q.nwm”udulw

l- I 1
L

a

Fml ChInook

nfA
w.
wa
Iv.
WA

rd.
WA
lb*
WA
WA
nla
“Ia

“lb
Illa
nh

*

nl.
Iv.
rd.
n/a
n/a
rd.
wa

l-d1
Iv.
n/a

rd.
“in
nil
n/b
n/b
fun
Iv.
“I.

n/b
“I.
n/n

nh
Iv1
nh

n/r
nh
nh

1Fd.mtN.ch.b

Spring Chlnook

tirp-
Nm.bM5.d
N-Id.-d

zg:
-IdnO Mnr
amm hdlm
exl&i&

pHnrandr*rdwllopd
ll0b.b

VpprMddWdU.-R
N.u -r Wmdl  d Wdlm. CJIS

QOOd

ow-Mb”  ,5,16  “ml

Nwwldbnnd
onu.  uldng f.clmy
U-d

iEzii$~
&.dmbdDdtb

-j-bar
wildna  hcwY

=-w--Y
-nwd. a m(rld

ODFW
ODFW

lva
Woldd  r.qdr.  bdmmd  rwhg

cpKI*



TABLE 30 (3 of 3)

GRANDE  RONDE  SATELLITE REARING  SCREENING  CRITERIA

24. spaa lo1  -qLI  pxld~
I

Y-
2s Spa* lor udimmlmbn  pndl Y- I
26 SpEx  la trmylinll I “”

VII. SlTEWORK  COSTS I
27 Tapog-dv
22. Conbunq  and dihinp  (Ibad  control)
20 Piilw  and intake  dmcium
30 LNllin
31. Coas d acaririna  sic*
32. soilucfcunb.rc;r
33ACWS8

VIW.  34 PUBLIC  EDUCATKWACCESS
lx. SECURITY

Flat, .tap bar* .f tivw
wi
wi

Jph-.parw”urbl
unhkwwn

AlhWqcod  gw pc4e-M
Pwednudblia

pasib*

Sprha  Chhodr

ProwIlt
nad g’*  br *intr  nidng

=-Mb*
ND”. Idwow
Pbn*  ldmllw

CIVTERION Fall Chinodr
I. WATER  0uALrN

1. Di- ~otw%al P-n1
2. Wamr m-*m nnd  gr lu r*‘tir  miinq
3. Gmnl  nirumh rcrp(*
,. Othupobtant~  (phoqhmb,  tillI gmau) NowidenMd
5.olbilelidu Non. ldmr(id

9. WATER  aUANnN
6. AtiWlty
?. DqudaMty
6 Inahoalu*n
0. Pip&m  ROW

10 Bypmo reach  (length  l d bdon)
11.Purfpdvaranpn~Muuum
12. cost  d #,W upply (cumlNuion.  06Ml

II. LOCATION  ON RNER
13. mmni*
14. Spawning  dimlihtbl  (nmml  run)
15. Auntion  potmcid

IV.  16. PERlOD  OF USE

V. ENVIRONMENTAL  CONCERHS
17. Wmlmdm  (Uhm  lhan  dpadm  urn)
18. Twmid  *kl&le and  h&tam
19 Thmdmad&dm&w.d epecim
20. Wmmr qualy impcta  ol hdlty
21. C-nhy  impcb
22 S~A.mh~c
23 Aaasibilty

VI. SPE OF PARCEL

l dq☺m*
GOOd

Good  bation
Good  babon
undmmind

ilnvi*
Hqh

pdnlid  bt Wdkawa  ChF
pwr

J&n-h4wlSOm6mos)

~wQ--@-
Mmd ccdwws  brem

Ulldd.ll+lWd

&yac

-3wb*
timdtoaih I

Good  bedon
Good  b&on
undmmnd

en*
Hah

Typic*  muh tie
Gad

h-m
Mirdcod-bmm

Ullddrmind

w
I-

F@ deep bmrA  n rinr
hjor
Mapr

Ahnid’goal  9” pdentiJ
Pwadfwdbaih

pmaibk

35 lnldu  muckm  and *I.(.,  ypC
36. Piinw

x. PERYlTTlNO
36. Lm-ld  Use P*MWld
39. ShaDInn IhigMtbn I
40. Fkod  hwd I l+qh

XI. PROPERN  OWNERSHIP
41. Fad&y  ilo
42. Piilno  ROW and  inIke  l fudwa I

Stm* Park9
l-d*

Un&WllilI.d
Hgh

am* PubB
we

43 Tim b rquin  ire UnllnOWfl Ul7hllOW~
XII. SUYYARY/CCUYENT¶ ChSnrhMm

Al of nur  I&t d polrdd cornbin.  w/ Mnm EIP
UpmJrm  dimliMim w”o”-=l

Fall Chhook Sprhg  ChhwL
I

Pmnt
nnd gr br wintw  nidnq

=Ip(a
HDM  idmli6.d
Mane  idwaikd

nh
nh “o”,”
wa Gccdbcdon
Iv* God bcdon

undllwmiwd

Inbrupl  rppr  pcdkm d run
GOOd

ou-MaYls(l6nd
I

da
I

tiw=-“Ia Madbma-
Undm.min.d
w*
wc*

F~,haarOi-llUphb
pevd6Qmwlmdsbdm

Iv. Y-
nh F
Iv. Y"

IV. FU
nh Yninml
nh MLld*ml*
Id* Jphawpartoaile
da unknown
IV. Akvid+od  grr potantid
nh Pwad 6 qfwd mada 10 im
Ill. parbl8

+-!-A&-
w*
lva
“I.

Plivd*  - Stmthmn
Plivm*  - stnch.wn

u*nawn-millnp  mdlw
St*  kxamd  in uppr

pm%on d L&n. ChS h&itd
nd grumdwatu dmbprrml



TABLE 31(1012)

IMNAHA RIVER BASIN

ADULT CAFI-URE  SCREENING  CRITERIA

I Gttmbool  Cmek (Fimh  Wet)

Fall Chhook
CRITERlON (NDeC)

I. WATER QtJALlTT
f Diseam  p4dal l-da
2 wmm  t.llpm*r. "I.
3 Gamdtin.lab iv*
4 0th~  poMams  (phaphale.  oil  A ena-1 W.
5.olMolidu id.

Il. WATER  OUANTITV
6 Avddilly Iv.
7. Dapml~my t-da
6 Intak~stlvcN” w.
9 PiphROW IV.

10. Bypu  math (length  and ka4on) rd.
11. PJnpdHMgrti~- Ia
12 cat 01 wow alppty  [constnJaion.  05w *.

in. LOCATKJN  ON RIVER
13 RVUrnh
14 spmrinp  &mJihAion  (natural  fun)
15 Attradon  potenlial

IV. 16. PERIOD  OF USE

v. ENVIRONYENTAL  CONCERNS
17. Wetbnds  (c&her  tin t+@an zon@
16 Tmrtrial  ti!dih and  haLita(l
19 Thmmmdmd*ngmd mpachs
20 War qudty  inpra  of  lan*v
n Comrrwni$inpra
22 SaniuArlhdc

rd.
w.
mu
nl.

“I.
la
t-d.
rd.
l-d.
W.

23 kccaitirw I rd.
VI. SUE  OF PARCEL

24 Scma lor mcwwV  pond8 N.
2s f&a lw dimmm6on pond8 ia
26 spaa  for trapdins “I.

“I StTEWORK  COSTS
n. Twsrpb “Ia
28. ConKwring  and dking  (flood  mtm,l) “I.
29 Pipin*  and  intake  llruclrn nh
30 uliwr “I.
31. cc6lsdrquillngsih
g SoiWGrwndrrnr
33. Aaxm

“I”.  34 PUBLIC  EDUCATtONIACZESS
IX SECURITV

.._

I
IV.
1\1.

I 111.
I n/a

35. Intak*  tiwclrra and water  wpphl
I

v-da
s. ADain* n/..--
37. F&eu~nd. I RI.

x. PERUITTINQ

43 lim ICI  l ltin il. �I.
XII. SUYYARVlCOYYENTS

ChF  do  not  math Gt#

S.phg Chhook
(4/l  5.7115)

&b,
-bb

Norm idnOd
Non idnrifbd

good  during paicd,  unpsgul
god  cbing  plied

Ed&q Facibty
Existing  FadMy
Existim  Fadltv

Grkly
Existing Fadly

Typ’ca~  nach  ait*
Good

N.
Iv.
da
Iv.

Typic+  ruch  nib
Good

&a, lS-.klllS Ap. 15.LIl5

Now tdantihd
Ccmihrcus  (or* l lup vb

Undtiminbd
Nqlpibb
Neglgibb

Edmg  latily
Good.  marpb* in tinter

Id.
da
rd.
rda

rv.
l-d.
**

No  obvimm  .nr
Fomt pwa~n
lhld**min~

Nqlgibb
Nq1gibh

-wF--
adiacsnt  (0 gravel  nud

Aqpmx  5 .C bf l ⌧pnsicm
&pmx.  5 .C lw rxpmndm

E,,a,nq  tir and ladder

W.
rd.
wa

“my lnimd
“my hlild

“W

MaayfM
Ed,Cnp  ladkty

#VII
3 phase  PO”- abng  road

unknown
&JviaY  Ia

qrwd  toad to ite
pmsbh

N.
W.
Iv.
Iv.
Ia
da
d.
IV’I

h4odmk~  skying
hlinu
nu

3 phasa p0w.r dpcwl  IO it*
unknown

AlkrdMon  gw pcwlti~l
gnvd read to oh8

DoPvbb

Rqtind
Rqdmd
Flclqtirad

wrl
i-b-.
W.

Eldsting  hciiity
Undnemind

LOW

ODFLW
ODFLW

“I.
.Pamlq  LSACP Iantry

sun.  mm br .aptmon
UI d odd.  weir  during

hiqh  lbwr dlfeul

Unknown
u,,ed  .na Ior ““I 0lh.r

:hF do not nwh it.

-I-

mm trapping
Lmdownr  my not k

CU2QW&W

irmw  Cmekhrruha Confkmn~e

Fall ChhooL
l.S4lpDed

Ia
W.
ia
W.
rv.

l-d.
l-da
Id.
rv.
IV.
wa
IV.

Sprhg  Chhook
M/15-7/15)

Accepl~th
None  idwti2d
None  ider4ifiad

on94ed.  rwmd  mdqum*
amwmd  w&qua* during p&d

“I.
ia
rd.
“la
1111

L

Fell Chhook
1Seuoec)

nh
n/l
“4
“la
rd.

nh
ILla
“Ia
rda
“I.
n/a
Iv.

“JI
rd.

l-u.

w.
w4
nh
Iv.
Iv.
W.

Iv*
Iv*
“I.

IV.
IV.
nh
l-d1
“I.
I-J.
Iv.
Iv1

nh
“h
l-d.

rd.
wa
M

Iv4
rd.

S.yond  Emit  d ChF
hnauhl

E+rhg Chkwok
(4/157/151

Non ldmtitiod
Gmdnq  qmtmm d ir.

u”s4d. gpcvr =wJ-
unqagd.  -ma l dquqte

nh
*a
“I.
Na

Tr*c.alty  ruch  ait.

Apr.15.All15

wmhd* wgrndon  pnunt
*naq moda WI  bfnled  +nd

Undmmd
N4rOab
Negbgbh

Mnw
dl pwd md via qrml

<2rrr
<2rra

y-

Flat  b w!c&rtiC  stepin
mat to high  In kaw  l ru

Wl
3-phar  wit&a

vrlrnown
Anddmodum*  gw pamgal
grant  fond  02 pwwd  hinhw

msibb

Aqhd
R&f-d
Rewind

Undemndnd
Undemmind

t&d 10 high  in lo* anqs

PdVti
PI+**

urlrnc+nr
I%* .,.a  lnild  bf “US

1

0Uw lhmn  trpping
W&and*  pnunl



r
CRITERlON

I. WATER  OUALllV
1 Dl*wsapot.ntisl
2 W4lrlwlpemur.
3. Gmdninwdr
4. Olharpoblanla  $haphal..  oil6 gnaw)
5 olhlmidu

II. WATER OUANTlTY
0 Anilabitty
7 t4pwd&l$
6 Inbk*Ittvare
9. Pip&w  ROW

10. Bwau math ilensth  mid  fcucion)
11 Pilnwwu;pr-&lyKxm.
12. Cast  01 waler  upply  (cons$ruc+wn.  OLLI)

III. LOCITK)N ON RIVER
13. l+J*rm*
14 Spwminp  Latnbdon  (natural  run)
15 Attrac6on  cotanti

IV. 16 PERlODOFUSE

V. ENVIRONMENTAL  CONCERNS
17 Wtibds  (other  Utan ripnan zone)
16 Tarcslrid mildllq  and h&urn
19 hDnocu*ndulg*md  speck
20 Wmr gualiy  inpcm of factrty
21 Comrmmhyinpcta
22 SwnK/Arlhebc
23 ActBwiJnhy

VI. SRE  OF PARCEL
24 Spna  lor mav.yd  ponds
25 Spaa lor  med8mnulion  ponds
26 Spaa lof  babnq

VII. SITEWORK  COSTS
27 Topoo~shV
26 Conkwing  l d dkmg  (fbod control)
26. Pipoh  and intake  strucn~m
Jo Wlcir
31. cam d rqriring  (ut.
Z. SoilM3rundwatr
33. Acceea

Ml.  34 PUBLIC  EDUCATlOHIACCESS
IX. SECURITY

35 Inhk* *w*f.  and  water  wpplv
js Aph
37. Racway@ponds

X. PERYITTING
33 Lmduw
39 Shomlm t4sgnti
40. Fkcd hazard

XI. PROPERTY  OWNERSHIP
41 Faci~eit.
42 Rph ROW and i&ka strvciutlln
43. Tim to mJlJin  ilo

XII. SUMMARY/COMMENTS

TABLE31(2012)

IMNAHARIVERBASIN

ADULTCAPTURESCREENINGCRITERIA

Gene Mm Fbnch

Fall  Chhook
C?.OpDeC)

IV.
ACCgtrbh
Aaghbh

Now i&lid
Non indedfid

1432lSdshinS period
6049 cl8 mirinvm

“la
“la
IV.
Iv*

WI not  intwcap4  antin  mn
qccd

SO-DU

2qninpmWanoc  veg
Brushy.  nma nd shmbs

Unblrmned

p$g

qmvd z?kla site

kmcrn
kacm

F!sl  ito .~a
hbdrme

“Ia
nl*

undstmmind
l fkJriabw *w pden(l.4

Good
posubb

Rqdrd
fwJ@rd
Flquird

undmbndned
UINJOtmiIWd

Low to modem1*

GM.  Mm
Gm Mm

undelarnined.  mllnq  ralbr

Would  nd inmrcapl  dl ChF
som umnmds  on il.
Prm( ismn rrith  weir

Sprhg Chho&
(4/167/15)

nh
AcapldJ*
kaobbb

thin ibntifmd
None  indan(ifid

1

567-1603cbdinpp.r+od
123.445  ds nidnum

“I.
l-da
“la
“I.

All  th* wn puan  ice
mcd*rm*

Aor  IS-LIIS

2aprinp*rrl-.mg
Brushy,  l,na and dmJb9

Undehwrined
Neqlgbh
Neqlgibb
Nqlgblm

qraval  mad lo near ite

k .cn.
5+ acm

FM sib l -u
Mmhrrne

“la
nh

tmdetemind
dkmdkw  g* ptmld

00-d
ixusbb

RaqJind
Re.pimd
Readred

mdb+aminad
UndaefMwi

Low to modmale

Gw-m Mm
Gum Mm

unddemind.  rillnq ul!ar

somwmlmdameilm
Permit  inun  *th wir



TABLE 32 (1 of 2)

IMNAHA RIVER BASIN

ADULT HOLDING SCREENING  CRITERIA

I Gumboot Creek (Fimh  Wet) lGrouu  Cbeh-lmruha  Confluence 1 Big ShoqJ-knM~  culflwnm

4 0th~ poMan(a  (phophat., al 6 gnase)
5. olbib ribka

26 CQntarring  l d dbng  (fkd  contml☺
E F&f!! mnd  intake  awwcbn

31 Costa  d rqriling  sits

W and

,

Sprhg Chhook
(4/15-7/l  5)

I
Fmll  Chhooh

tSCpDec)
I

fmu  WI Rnp and  llw mntnd

I

rd.

kwP-bh rtb6-r
Norm idntifiad
None  idntibd

Ty+alty  reach  ti!e
Good

W.
Apr 15.AAl5

Norm idnt~6ul W.
Cmifwvn bnl BInp 8lwO

I
ra

tJndet.min.d ti.
Nqlg,b!.a
Nqlgith

Eistirq  faaltty
Good.  snovpkw  in udw

IV.
Iv’1

Iv.
rd.

b+pmr  5ac brmrpnaian
Appmx.  5 ac. lw wpnim

Exiwnq  wir and bdder

h¶uy IU
Edsbng  la&y

Iv.
Jphavprmaabngroad

unknown
l rviav Iv.

aravd  mad  to ite
pmabb

Iv.
w.
Iv.
rda
nil
l-d.
*a
l9a

Rqlired
Ftqtirod
Reqtired

Edsong  la&y
Undet~mined

Low

N.
lu’.
Ida

d.
W.
rva

ODFLW
ODF6W

“h
.sarq LSFUP  tac,tIy

mm*  rwm lot  mpandon

tie
l-d.
d.

ChF  do not  mxh ita

ung*~. l wtumnd alqwta
l wnd sdquti  during  p&d
mod b high  balk..&  -mnt

bw if on*  ru~plr
ml.  lmg  cm  Imruha  R.
gd* pd*ntid  poor

tiqh

Typically  nwh ito
GCCd

Apr 15.Jlll5

No  c&M .ma.

�I.
“lb
Iv8
lva
“!a
IV.
nh

Iv4
Iv*
111.
n/m

“I.

567-1603  da drllng  pdcd
12M45  cb ninirmm

szz
0

horl on hnnah4  R
gn*iy pd*nw good

moderate

T+z+ nrh  aib
GOOd

A4xl5-aA15

Nom idwlfi.d
Forat.pntw

I
Iv.

Un&tmrinbd I
paawN9,  sic& fadk4

Iv* und.iuninod

#nor

3 phase pow., l djacati  to it.
unkncwn

moremnl
Jphau  wihble

unknovm

zz n/l R-M-d
, 111. Rqthd

Raquimd l-da Aqlhud

un&trti”d
Un&tti”.d

Low

Dlivbt*
blb.t.

U”k”OW”
Linwd  .na for tddlng

Sit*  high  abow n’ver  (or wppty
Landanar  “7 rm k

COCWllIli~

r\lm
“la

Beycmd irrit  ot ChF
diblnbution

Undetw”inad
tJndelemi”ed

Low

Pdwat.
PdVl1.

unknovn

Weld  rqtin  shading
High  watw  burp  in hte warm

NosIr  town wa,*r  mlwk



TABLE 32 (2 d 2)

IMNAHA RIVER BASIN

ADULT HOLDING SCREENING  CRITERIA

CRITERION
I. WATER  OUALlTV

1 thseasepoienbl
2 W*tr  t.wr.
3 Gmmrd  mnuab
4 CMmr polk~tants  @hogha!*.  al 6 gmasa)
5 onmen*

Il. WATER  OUANTlPl
6 Milebilly
7 Dqmndablty
6 I”tak*sl”l*R
0 Pipln*ROW

10 Bypass  mad (length  and bearon)
11 P.Jnpdww~gmwyscum
12 cor( of water uppk (conshvdion.  ObM]

Ill. LOCATlON  ON ANER
13 Rnrnib
14 Sparming  d&i&ion (Mhml  “MI)
15 Atbadon  poten&

IV.  16. PERIOD  OF USE

V. ENVIRONYE~TAL  CONCERNS
17 Wetlmds  (other  thm”  tiptim zme)
10 T-vial tildlie  and htiiU8
1D. Tlwmat*ndd*ndmg*mi  rpri*s
20 Watr  quahy  inpsts of lscthy
21 Comm.mityinpccm
22 SaniiArfheKc
23 Aausibhy

VI. SUE OF PARCEL
24 +a~,  lor  tacawayw  ponds
25 Spa 108  ndimntalon  ponds
26 Span lor  hapOinq

VII. SITEWORK  COSTS
27 Tcpogrqhy
26. Contarnq  md dktng  (tkxxd  cmlmQ
29. PipIne and intake  s!nr~m
Jo.  umr
31. Cab d rqtifing  tit0
z. solffirmndmlr
a. Aczmb

IIA.  34. PUBLIC  EDUCATDNfAC.CESS
IX. SECUMTY

35. Inhko  *~v*re and  valor  q&y
31).  f%pDlne
37. Racewny~nds

X. PERYITTINQ
JO hduu
3B Shonlnn Dnignmon
40 Fbcdhaznrd

XI. PROPERTY  OWNERSHIP
41 Frilfysite
42 Rplw  ROW and Make tiruc(um
4.3 limb to mqtir*  ilo

XII. SUMMARV~COMYENTS

Ilg  sh6Qp-llttfe sheep  confkrencs

Fall Chhook Spthg  Chinook
ISW-DWl p/15-7/15)

I
t-d.
“t.
111.
Iv.
nt.

Low  w lbw and  te~p cDn(ml
marginal  in Id* wsscm

Ansp(ab*
None  hnified

Gmnng  up~emn 01 wt.

“t.
rd. Typcally  mctt ib
Iv. Good
rd.

nh
"I.
nt.
nt.
nt.
RI.
"I*

rd.
nta
l-d.
IV.
Iv.
rd.
"A
n/s

nu
IV.
wa

nt.
IV.
WI1

IV.
"t.
nt.

Byond inil ol ChF
diantion

Apr (5.Jul15 Sm.DU

Weabrlda  V~aiO” pmbonl
grmsy meadow~w  cornad upland

Undtiemumd
Nqlqth
NaghgMr

Ynor
M paved  mad ~18  grwel

2pliqrwt-.ng.
Em&y. bm  vld ahtuba

U”&M”i”~
Nqbpibh
Nqlgibh
Nqlpibh

qmvd  rwd lo n.w ,ite

<2rrr
<2rra

FL,, to modwds,y  sloping
mod to high  in brr l rea

nh
BphrU .~a,&.

u*nown
AIbiaVnedwd~  gw ww4,al
qravrl  nud  dl raved  hiqhay

possbb

Rqirmd
Reqird
Required

Undetermind
Und~twminad

Mad to htqh  in brr ana,

ste ama hllted  br “SW
dhr than trap and hold

Wetlands  ~bnnl
We*r quantitt  lnikd

Gene  Mmrr  Ranch

Fall Chhook
(sep-DeC)

Sprhg  Chhoak
(4/157/15)

I
mod in bm uw

Excnda ctien’a  in la!*  usso”
Aaeptabb

None  idenled
None indentiKed

bw rt lbw m-d  terrp  control
Accapbbh
Mb*

None  idmtid
None  indmMd

149219drti”gpwicd
6040 db midmm

good bcacion
gocd  bdon

nl ahoti  m Imnah  R.

567.1603 ch duling  plied
123445  cfm  rnirimm

god ktcalim
god bedtim

k .CM
5+ .cns

ye,

Fbt  ita .na
Mcdrale
mcdral*
“IDdWM.

undebwwind
dbbulow  9” pd*mi*t

Gd
powbb

Rquird
w-d
Rewind

undMw”+ad
Un&minal

Low  to “mdwate

Gene Mm
Gww  Mm

undewwinad,  rnllng  selbr

WarId  nc4 intwca@  aI ChF
SOI’M  w&mds  on  ice

Hgh  wt.,  t.“ra Iti,  -SC.-,

Ppringsr*-v49.
Btuhy.  1m.m  l d dln&

UndUti”mi
N%l~W
NM+*
hW&

qnvd  md to n..r ita

k .CM
St Yrn.

yn

Flat  it. .rea
Mcd*nt*
nwdornh
rmdomc~

und*.rmlnd
l nwlow  0” pz4e”r~l

Good
anmbb

U”d4tcmind
U”dM&nd

La *, “md*m*

ckne Maw
Qm* Mrr

uwJ*14mined.  tilhq  dhr



TABLE33(1dl)

IMNAHARIVERBASIN

lNCUBATlONANDFRYREARINCSCREENIN cd~mm~

CRITERION
L WATER  OUALITY

I LHssa*po.mdd
2 w6r.mQuan
I Onrdmhr*
4 om pclM.l.  b+lcmFd..  d 4 ue=w
6 oedmkkl

I .  W A T E R  0um-v
I *“dmbty
7-v
6 h**~uOl.
I Fipdnouow

10 Bypa Rail EmQh .d bdmn)
II. Pumededsu~*soua
12 c&4racr&Ylbanruclm.o4U)

IL LOCAllOU  ON AIVER
13 AraId.
,, 5pe#&lg  *bibdm  InBUd  Mi
,K A.admPomndd

I”.  16 PE@00QusE

v. DIvlRQIYMrAL  CcwxRNS
17 wetndr (ohm  hn rbmim  zml
I6 T*rerw *lid*  m-d hB(u.
ID ma*.nmv~d sPeda
20 wa.J  qAmy  klpcm 01 lawy
PI camnudlymFs.
22 6cddA%Ewlc
n kssblbr$

VI. SUE  OF PulcEL
24 sPaca.rRcm~Pmd~
25. soas br mdnmnmm DcdY
20 s&abrrapphe

n,. YTEWOUK  COSTS
27 m%-Fh
26 cmmurp  .dd~  ,llod  man
2¶ PIpaIns  m-d htda wvram
30 Lmi,
31 cM.Ol&~rr.
32 savolovbn.l
llPdUZl*

/IL 34 RlSUCEOUCAIIOIUACCESS
IL SEOJRIlV

36 !Jl*muN~d*aauu4y
36 Pipbm
3, Raarw

)L PEwlnNo
3KMuu
39  YudnmDnbdon
40 “oodh.zld

XL IJuc4FRlY  OWNERSHP
4, FrilIysl.
42 Find,.  ROW nd htdm  mucan
43  nkme.dm

Ku. YJmlAR”)0IMMT.5

r Bb Shrphvwha  Cmll”mo

Fall  Chhoak

pnw

(F ~.~mb
Nm ldanl‘ed

Nerby feda,  Pnon

-. pomn6d  dsuxlxT
udmmmlbm

god ba,m  n.!ah
urnsi.

*bon most  d 6smbulm
r.3

Nm k.nlbd
paarm. l.4 la&o,

“rdemndnad
WOa.

lwmmo(hlr+u
nudeabpdrra

~accnl  m pdad rczd

3r ame,
3. rn‘

W,

modaam+t  Wrp
lo*

mcdell.  badcal rnwenlrnl
I-F+aa nilabb
-

u- D mod.  p0md.d
mdacenl.~~rd

porut4e

Loo*

mrm
Ri”..
-

wpo.“--
CW-

whg Chheoh

“*Lv
gocdkulm84d~

dl(mll.
UXb-
pmpdkv-

M

Typi(Y “rtl *
r-4.

Arp Feb 03,5-b&r

HmkbldW
pnua.  Ibb keaM

UldeRnnhsd
NW~

m~adbnmhm
m.dwdcQ8d.m

8+mtapaedmrd

3. MeI
3. rm

Y-

WdW.t+dC+Q

NO ohlua  I.”
Fonrt,  pear.
-amhcd

zz$gz
-wkvdP=~

m3acent.umvlrord

br
mcderr. bdad mmemC”l

IHlas9 mJd*

lb,
“lcdu”
modarm
mobna.

.ridrq  ODFIW d.
pn pomnu  modan

-n
UknwlLw.  mod  po.m.4

ac+cem.prfsdm*
$ellblC

Urn@
i””
q&d

LkbmmIhd
Lmcmmlhad

La

Flh.
mva.
-n

gw pomnld  needI
evduaeal

T- Lhlk shwp  Cm*
I

&no Yrr ftamh

!Spdq Chhodc Fdl  ChhoohFall  ChInooh

2~2:s
*ewdNdcQed

e*mg wily
-

LOU

OOFIW
cmF6W

E¶islrp  L&2; 6uu  boq
osrmm~mp*

nd spa.3 w*e49

Pm-- P - r *
gwalulmawpm* .p6uw.d~m*

O*notm.d w-*d
NW tdmdlmd Nma  mmnod
NCN IddId NlXWkdUdld

mod.  p0.n” s-xwm
wdeumhmi

gcd lrnlrn  Ndti
d m d .

udagmhd

ODFLW
I

Qrrun
MC.W -baa7--~-..

W.
E.slrg LSRCP  S6u  bc4Q
Dcr-nl  dcpnh  a (p*

.d-Ndw

--  ..-.
t#valsrmhsd.-ma

W&mM~t.m;d~

La.rmd.mFa.“#d

Splng Chhoc4!

P--a
pr=u.=Jw-4*

w-w
Nom Ldn‘bd
Nml bxblmed

lar-mod.  PO- d=wm
wrbmmhcd

gxd balm rd!&b
A#O”d.

s-w
ml

UhMpMWld.
nmw..

&Q-F*

2SptbVJIV#“SW.~.
%ulhy.  Iem m-d  tih

Ul-dOWfldlNd

Z$i::
wgbl*

mvdlOd.mmd.

6. -s
5. rm

Fbllk.e.
Ibdn..
mod*m.
mxw..

lnbmnilhmd
db.+d.bw  w po.“U

omd
pomk4e

UdemmlM
U&til.d

LUW.l”CSiW*.

Q.-mum
DmM.7

vdc.rmhcd. rlllq  beI”

smwr*l~mlm
Lowmmcd  wpotenld

1



‘3

CRITERION
I. WATER BUALRV

1 hr*m pm*n(id Iv.
2 Wahtwpwmur. W.
3 Gerwdmnorda Iv.
4 olhw pdlulants  @hosphnt*.  cd  6 g.am, w.
5 alm*rillu WI

II. WATER OUANTTrV
8 Availdihty
7 Depd&llry
6 Inlak*  swudlre
0 RpdmeRoW

10 Bypar  rmrh (length  andlocution)
11 Pun& Yewa  g&y  SOUOI
12 cost of 1818,  wr& (m”sbcilo”. cm.4)

Ill. LOCATION  ON RIVER
13 Rver ml*
14 Sparningdsb~tulon  (rmtwdnm)
15 Atbaction  potential

IV. 16 PERKJDOFUSE

V. ENVIRONMENTAL  CONCERNS
17 W*oa”& (O!hw  tlvlnrrpriw!  ZOneI
16 TmmMd  *rIdId*  and  habldl
19 Thwtsnwl/andangred rpan
20 Wahr  qdity  inpscb  ollglhty
21 Comnunnylmpgu
22 scaiidAastiettc
23 Armrwbhty

VI. SIZE  OF PARCEL
24 Speclfaraarwayr,pond,
25 ?span,la  sedmntmonpmdr
26 Spacelwaipp q

VII. SfTEWDRK  CO:TS
27 ~-WW~V
28 CamDutq end  dlkq (flood  control,
20 Rcehn.  and  ,make sbllchlre

Iv.
rv.
nil
8-d.
w.
Iv.
RI*

Iv.
rd.
rva

rd.

Iv.
rd.
rua
N.
iv.
rd.
nf*

WI
rd.

rd.
W’I
r-h
rv’.
rd.
N.

30 U&es
31 cost3  01 acquiring rite
32 schGTaJndwst*r
33 Aaass

1111.  34 PUBLIC  EDUCATK)wACCESS
IX. SECURITV

35 Intake sLwcbre  and wabr  supply
36k.,h
3, R&w.y~po”ds

X. PEAMlTTlNG
36 Lai-dusr
38 Shonlines  Deugnatbn
40 Floodhuard

XI. PROPERTY  OWNERSHIP
41 Fmlty.tr
42 Pimh.  ROW and inlak.  ‘hlC+lr.
43 T,;ns to rqurr  aie

XII. SUMMARY/COMMENTS

F

(;hF do  not  reach Y,O

TABLE 34 (1 of 2)

IMNAHA RIVER BASLN

SATELLITE REARING SCREENING  CRITERIA

lrou~ Craeh-lmnaha Conflusnca Blp  Sheeplmnaha  Conllwnce Big  Sh~+JItle  Bhacp Conllucnw

FDII  Chlnook

w.
rd.
W.

ia
rd.
Wl

No otmotn  I~LI
FomL p~rhr.
Urdstermnsd

Non idon(il4d
FarhIm..  stodt  bwl0l

Undateminrd

ondIomlolChF

Spring  Chlnoak

Low  “1 brrp m-d la contd
nod mol~nghrting  cqtnlly

AaeplkJ*
Non i&n(bd

Gruing  “pm..rn 04 #it*

wgmpd. -am 86gmm
!J”gagd.  -fl dqlml*

gmd  locatiom  for  inMe
urdet.minrd
undtimind

md mostprob&b
modsml~

TIpidly mrh site

Good

Wdmd,  vegd&m poeen
w-v --‘&-*~-;~d uF1-f

Nagli#tle
Negltg&e

Mnor
On raved roadvia  qmd

a2rr.r
<2au*r

Flat to modrlnely  slo(ing
mod *, hgh  in low  wa

Iv.
3.phsse  avilatle

unknown
AlbiUmt!erf4*  gr p.atbtid
wave1 mad  ON owed  hiqhray

po%Slblb

Rqirad
Rqind
Rqired

Undetwind
Urtdetwtind

Mod (0 tigh in low szeas

Rival*
Rival*

unknown
bre wea  hmted  la nub@

“US
Wdan6 punt

I



TABLE 34 (2 d 2)

r

CRITERION
I. WATER  OUALITV

1 Duau  pwnlal
2 Watut.q.mkm
3 Qumd “in*mb
4 Other  pollrcams  @haphale,  cil L gnaw)
5 cnlathddu

Il. WATER OUANTITY
6 Avvldirty
7 Deps”dabi6*
6 Intake  #0uctu,.
0 RwlneROW

10 eVpau nut! (length  and  bution)
11 Pmpd  WRI,  grn+fy  BCUIF.
12 Coslo(sa(arupply(condnrc(ion.OLM)

III. LOCATION  ON RIVER
13 Rverrnb
14 sp.sminp  diabibMio”  (natural  run)
15 Anndon  pcbnti4

IV.  16. PERK)D  OF USE

V. ENVIRONMENTAL  CONCERNS
17. Wellmds  (other  than  dpdm  zm.)
16. Term&al  *IdlIe and hatihts
19 Tku*“mm*“d~“g*md  @pai**
20 Warn qkmlty  inprn  01 IaciRy
2l. Conmunity  iv7pcfs
22 ScsnidAath~k
23 Aaesalti6ly

VI. SIZE  OF PARCEL
24 Spaa lor ncwaysl ponds
25 Sjma lor udmnhlion  ponds
26 spaa 1or traeppinq

VII. SITEWORK  COSTS
27 Topoemhy
28 Gm~curing  and diking (fbod  cmtmf)
29 Pip&w and intake  rh%Chlm
a ublda
31 cd¶olacqdd”g  sit*
32. Soimmndwatr
PAaesb

/Ill.  34. PUBLIC  EDUCfTk3NIALCCES.S
IX. SECURITV

35 Intake  atiuCbJr.  and wab,  w&
36 Fipel”.
37. Racaay~ndr

X. PERklIlTING
36 LmdUu
30 Shonlnea  Dmigntion
4.0 Fbcdhszafd

Xl. PROPERTV  OWNERSHIP
41 Ftilty  GM
42 PipIne  ROW and irstakm  strucwn
43 linm to acsuin  ail*

XII. SUMMARY/COMMENTS

IMNAHA RIVER BASIN

SATELLITE REARING SCREENING  CRITERIA

Germ tin Ranch

Fall Chhooh

lo* WI, l!aw  md brrp mntrol
l captabb
-c

Nom idmld
Non*  indmlifmd

dqul4D  6d”g  pwicd
9om icing  pcwti.4

good bca6mr  l tilabb
Allon  sit.

undotwined
PM

moderate

nithin  navml  distdbuton

28pin~w~.wx."mg
Brushy.  baa and &rubs

U”d*tMlli”Cd
Naglpibb
Neglgibb
Naglgiblo

qravel  mad  to near sib

kacm
5* acM

FM aib  .n.
Mcd*rn*
mcd*rd*
mad*rmt*

undebr”Gwd
alWaLlow  gw pole”(ial

ciocd
pmobb

Re@red
Rwind

Undetamind
Low to mcderate

Gun h4an
Germ Man

undatsmined.  mllnq  s&r

S-mm  vmtlands  on  sits
Low  lo “wd qw poctenbal

Sprhg  Chhook

bw  rl fbw and bnp contrd
need  wam6nplcoa6”g  dlilly

==w*
None  ideM%

None  inden(i6d

ndeqwle  tiring pried
me idng  pdnlid

god  kdons l vdab*
All  on it.

undebmind
mui*

moderate

All  th NII p-n ita

28pi"grId.Mcc."ag
Brushy. tn” and sh~ba

Undewnnind
Naglig;ble
Nagligblg
Negli~tb

qmvoI  road n near  *to

k .CM
k aclub

“cl,

Fht  aim .rea
Mod*me
mxl*m*
mcd*me

undetenind
aIbtiallo* 0” pabnlal

Gcd
wssbb

RqUi&
ROqlJiId
Rspuimd

undtitind
Undeleminrd

Low to moderal*

Grimm  Mur
Gam Mvr

undemmined.  tillinq  rel*r

Sam wUmd8  on ilo
Low to mod qw pote”6c.l

1



TABLE  35 (1 of 2)

WALLA WALLA  RIVER  BASIN

ADULT  CAPTURE  SCREENUUG  CRlTERIA

CRITERION
I. WATER WALITV

1 D~ssase polenbd
2 wa*r  ta~r*u.
3 Ganrd timrda
4 Olhr pcllu(ants  (phos+hafr.  oil  h gresre)
5 olhl!anska

II.  WATER OUANTITV
6 Ardldnl~ty
7 Depend&&y
n I”takebbu&r*
0 Rpdms  ROW

10 Byparr  reach (lbngth  and  locabon)
11 pumped  "WluI gml* -
,2 cost of  *BIef  bw& (cornbub0”.  06Ml

III. LOCATION  ON RIVER
13 Rwer  nil*
14 Spewing  dabiibu(on  (nmwsl  III”)
15 AtVacUon  potentid

IV.  16 PERIOD  OF USE

V. ENVlRCiiMEN7AL  CONCERNS
17 W~uaNJr  (oalr!iun npnm Zlm@)
18 Twrnbld  nldd. md ha&at,
19 Thr*aten&wdangbwJ  +bs
20 Water  quality  impacts d Iscibfy
21 Commmy  i-cpcls
22 ScanidAnthebc
23 Acarsibliw -

“I. SIZE  OF PARCEL
24 Spsce  hr ,sewayU  ponda
25 Spscr hr t4dlm”lsbo”  ponds
26 Space  lor  bawnq

VII. SITEWORK  COSTS

Sleethead Spring  Chlnook

8-d.
dc &ring  p&d

rwnlod aa8pletAe
uban  rmmtier  runon

non identild

112426 .vg cl‘ P. ~vraon
6616g mncb
WGuq ladder
rdrlq  ladder

WI
Iv*
“/a

mainsam  4 ni.  bdor lotkr
Slso  span bow sate

pod

“da

rda
IV.
lb%
IV.

I Oct. k4w

non idwM@d
wbmimd  rpl.“d

not  detrmned
n#gble

tina.  Wl  .a!lbng  ladlty
“ina.  w,  *isong facdly

~1 acr.  la hddng

27 T0po9sph~
26 Contouring  srd dbng  (Wxd  mnbd]
29 Rpdme  and  tnteke sb-r
30 Ubliber
31 Corlr  d umpiring  St*
32 Soilffimundwater
33 Acass

/III.  34. PUBLIC  EDUCATIOFUACCESS
IX. SECURI-TV

35 IMake  bbucb~r. and wdbr  s&y
36 Rp.lin*
37. Rwwaw@wdr

X. PERUlTTlNG
36 LmdUw
3g Shordinn  Dnianubon

I!4 upland.  chll”“ded  bati
ellrang  nprap,  cha”lldlng

.arbq  ladder
power *c?j*mnc  IO rile

undecwmned  la upland
dlwid boilb/  gw rVa

qwd
cmsslt4e

rsqtirrd  &tingur*  psircd
rd.
“4

tJ”d#lW”i”d
LJndbltin~

40 Flood taxad  - I EVUJ~(obOl0W
XI. PROPERTV  OWNERSHIP

41 Faohty  ata
42 Rpdme  ROW and intdu  bbuclwe I

undstermmd  la upland
VV.

43 Time lo atire bitt I Idetermined
XII SUMMARVlCWMEHTS 80 a&IO la boodrlodt

Exib(ing  Iaddw  d YM
SO””  hdd"Q needed

site blow iliqstan *vers,ons

Iv*
r)r.
d.
Iv*
d.
rrr.
Ma

rd.
N*
rda

rva
l-a
WI
Iv.
ta
WI

Iv1
Id.
Iv.

rJ.
IV.
Iv*

nJa
rd.
“a

T 0th l nd Walnul
I HArrlr Pmrk  No. 1

sleethead
WI and  small  Ira@n~I

Spring Chlnook Bleelhed Bprlng  Chlnook

I I I
Iv. for b,ppng
acceG4&4*

uwmd  uw~tl.
urban otmw**  mmll

none  idenbKad

ill.
“h
“!a
Iv*
Iv.

IV. rd. lor tlqlpng
nlr Acap**
IV. Ace*
l-h Non identilied
Cl. Norr IdenMd

gal tiring  puiod
god &ring  @cd

bxisdq  la&y
*xi&q leihty
l aiblng  laohty

edsting  ladiiqrtify
lovl  d new leil

I “I.

I
“I.
nh I qqror. AM  6 on  S. Fork

d wrll2 potohd  S Fork range

kdb. Marl5~Mq
rrda: k.Ap

dmw  riDslm *rlmdb
tipsian  mn;. Iplmd dwdqmd

U”dDtWlimd

Ap 15.Jull5

S-am  welmd I@-  been

I
“I.

I
Ida

“I. Iv* I
lonrwd.  b(np hillside

Und*bmind
n&pith

mnor+dbbng  ladiii

al b modwawy  blopq
low b “m&rat*
rmdbrbte  to high

“J. 111. unknown-
tir6q  wndl  and kdi  bw Devdopnnr  rnllwl  parit

WoJd twnfl  horn upgracing cculd ba &hiadI
wddodycqa*s  Folk
ChS rhrn  wnt&shd



TABLE 35 (2 of 2)

WALLA  WALLA RIVER BASIN

ADULT  CAPTURE  SCREENING  CRlTERIA

2 Wdw1.lTpmrr.
3 Gmrd nirmdn
4. odw pJlwna (ph&ml*.  oil  3 gnu)

-O-+-VW
-d gmdupq=’

IV.  18. PERIOD  OF USE

IT.  Wdud4  (oth* dun  riprim zon*) som mlmd  IU wn - midd - drid
11 Towsrid  wildii  md hkilatv

Unb*mir*d
lcmh4 r*q hihid* llu4. bush.  g-s r-4.  m. FU

10. Tlwrn&*ndngu~  apad.
Unbbmdnd

20. Wet qmlity  inprt, o( h&y
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TABLE36(2d2)

WALLA  WALLA  RIVER BASIN
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TABLE  37 (1 of 1)

WALLA WALLA RIVER  BASIN

INCUBATION  AND FRY REARING  SCREENING  CRITERIA
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TABLE 38 (1 ol I)
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PROGRAM DEVELOPMENT

INTRODUCTION

The objective in identifying program alternatives is to provide an overall view of the way facilities
could be combined to accomplish production goals for a particular species. The following tables
present alternatives, by species, for the NEOH basins. They are developed from Tables 26
through 38 presented in the previous section. Where multiple sites are indicated for a facility, the
first ones listed generally appear to have the best potential based on the screening criteria.

One purpose in listing multiple options at this time is to facilitate future NEPA environmental
review which may require the analysis of several alternatives. A preferred alternative may be
identified, however, one or more alternatives should be retained through the conceptual design
phase.

PROPOSED NEOH PROGRAM ALTERNATIVES

These alternatives, and their priorities, were reviewed and revised at a 10/16/91  NEOH TWG
meeting in La Grande. These revised lists will form the basis for the proposed NEOH facilities to
be described in Conceptual Design.

Alternative programs are presented by subbasin  and species, including:

. Upper Grande Ronde spring chinook (Table 39)

. Catherine Creek spring chinook (Table 40)

. Wallowa - Lostine spring chinook (Table 41)

. Imnaha spring chinook (Table 42)

. Walla Walla and Touchet spring chinook (Table 43)

. Grande Ronde fall chinook (Table 44)

. Imnaha fall chinook (Table 45)

. Walla  Walla and Touchet steelhead (Table 46)



TABLE 39

UPPER GRANDE RONDE SPRING CHINOOK

UPPER GRANDE RONDE SPRING CHINOOK

Broodstock

Source

Catherine  Creek

Broodstock Production Goal

Number

74

(Limited to 50% of

the run)

No. & Size

100,000  @15-20/lb

Acclimation

Sites

2 sites above

Limber Jim Creek:

(1) Upper Vey

Meadows and (2)

Sheep Creek

Siting  Report

Reference

Table 3-2 Group 9

Adult Capture: Alternative 1 - Davis Darn on Catherine Creek (see Table 9-2)
Alternative 2 - Vey Meadows at Splash Darn (a)

Adult Holding: Alternative 1 - Upper Vey Meadows
Alternative 2 - Catherine Creek incubation site

Incubation: (b) Alternative 1 - Catherine Creek incubation site
Alternative 2 - Stratheam Ranch

Early Rearing: Alternative 1 - Catherine Creek incubation site
Alternative 2 - Stratheam Ranch

Full Term Rearing: Alternative 1 - Catherine Creek incubation site
Alternative 2 - Stratheam Ranch

Final Rearing/Acclimation and/or Direct Release Sites:

Site 1 - Upper Vey Meadows (69,000 smolts)
Site 2 - Sheep Creek (31,000 smolts)

Notes:

(a) To be used in future as returns increase. Will collect adults initially at Catherine Creek capture site.

(b) Preferred alternative incubation site dependent on outcome of further groundwater investigations. Catherine
Creek incubation site includes either the Union or OSU sites. Strathearn  Ranch site would be used if Catherine
Creek  incubation site is not feasible based on groundwater investigations.
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TABLE 40

CATHERINE CREEK SPRING CHINOOK

Broodstock

Source

Catherine  Creek

Broodstock Production  Goal Acclimation Sites Siting Report

Number No. & Size Reference

222 161,000 @15-20/lb 1 site on mainsrem Table 3-2 Group 7

(Limited to 50% of Catherine  Creek

the run) 112,000 @15-20/lb N & S. forks Table  3-2 Group 8

confluence  site

28.000 @ 1520/Ib Indian  Creek site Table 3-2 Group 10

Catherine  Creek 70 94,500 @ 20/lb OSU  site EIP measure 2.3

Rapid River 260 350,000 @ 20/lb OSU  site EIP measure 2.3

Adult Capture: Alternative  1 - Davis Darn (EIP site)
Alternative 2 - Catherine  Creek at Union
Alternative  3 - OSU Site

Adult Holding: Alternative  1 - OSU Site /NEOH + EIPJ
Altcmative 2 - Catherine  Creek at Union /NEOH onlv)

Incubation: (a) Alternative  1 - OSU Site
Alternative  2 - Catherine  Creek at Union
Alternative  3 - Strathearm Ranch

Early Rearing: Alternative  1 - OSU site
Alternative 2 - Catherine  Creek at Union
Alternative  3 - Stratheam  Ranch

Full Term Rearing: Alternative  1 - OSU site
Alternative  2 - Catherine Creek at Union
Alternative  3 - Strathea rn Ranch

Final Rearing/Acclimation  and/or Direct Release Sites :

Site 1 - N & S Fork Confluence (112.000  smolts)
Site 2 - OSU Site (3 groups:161,000.  94.500 [EIP]. 350,000 [EIPI
Site 3 - Indian Creek (28,000  smolts)

Notes:

(a) Preferred  alternative  incubation  site dependent  on outcome of further groundwater  investigations.  Both the Union and
OSU  sites have moderate  10 good groundwaler  potential. Union site probably  has the better  overall groundwater  potential.
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TABLE 41

WALLOWA-LOSTINE SPRING CHINOOK

Broodsrock Broodstock

Source Number
I

Lostine River

I

400

L

Production  Goal

No. & Size

516,000 @ I5/lb

150,000 @ 150/lb

28,000 @ 15/lb

Acclimation or

Release  Sites

1 acclimation site

on Lostine

7 release sites

on Lostine

1 acclimation site

at Bear Creek

Siting Report

Reference

Table 3-2 Group 4

Table 3-2 Group 5

Table 3-2 Group 6

Adult Capture: Alternative  1 - Strathearn Ranch
Alternative  2 - Cross Valley Diversion  (Clearwater  Ditch) @J

Adult Holding: Alternative 1 - Strathearn Ranch
Alternative  2 - Wallowa  Hatchery (has capacity  for 400 adult ChS  with no changes)
Alternative  3 - Big Canyon Creek (has capacity  for 80 additional  ChS  adults with no
changes)

lcubation: Alternative  1 - Stratheam  Ranch
Alternative  2 - Wallowa  Hatchery
Alternative  3 - Minam - Wallowa  Confluence (b)
Alternative  4 - Catherine  Creek incubation  site

early Rearing: Alternative  1 - Strathcam  Ranch
Alternative  2 - Minam - Wallowa  Confluence (c)
Alternative  3 - Catherine Creek incubation  site

 Term Rearing:

Alternative 1 - Strathearn Ranch
Alternative 2 - Catherine Creek incubation  site

final Rearing/Acclimation  and/or Direct Release Sites:

Site 1 - Strathearn Ranch  (516.000 smolts)
Site 2 - Hurricane  Creek (a,c)
Site 3 - Bear Creek (c) (28.000  smolts in “temporary” acclimation  facility

7 direct  release sites on upper Lostine currently  in use (150,000  fry, require  no design
work)

Notes:
(a) Will remain as identified  alternative  but no concentual design planned  at this  time.
(b) Potential  ChS site if developed  for ChF incubation  and early rearing.
(c) These sites not yet evaluated.
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TABLE 42

IMNAHA SPRING CHINOOK

1

Broodstock

Source

Broodstock

Number

Production Goal

No. & Size

Acclimation or

Direct Release

Siting Report

Reference

Sites

Imnahaa Wild Stock 260 392,500 @ 15-20/lb 2-3 acclimation Table 3-3 Group 14
sites between
Gumboot and

Freezeout Cks.

132 230,000 @150/lb direct release Table 3-3 G r o u p 15

Adult Capture: Alternative 1 - Gumboot Creek (Fish Weir)
Alternative 2 - Wayne Marks Ranch

Adult Holding: Alternative 1 - Wayne Marks Ranch
Alternative 2 - Gumboot Creek (Fish Weir)

Incubation: Alternative 1 - Wayne Marks Ranch
Alternative 2 - Stratheam Ranch
Alternative 3 - Catherine Creek at Union

Early Rearing: Alternative 1 - Wayne Marks Ranch
Alternative 2 - Stratheam Ranch
Alternative 3 - Catherine Creek at Union

Full Term Rearing: Alternative I - Wayne Marks Ranch
Alternative 2 - Stratheam Ranch
Alternative 3 - Catherine Creek at Union

Final Rearing/Acclimation and/or  Direct Release Sites:

Site 1 - Big Sheep - Lick Creek Confluence (230,000 fry)

3 acclimation sites (not yet identified) between Gumboot and Freezeout Creeks
using “natural” side channel type facility (392,500 smolts)
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TABLE 43

WALLA  WALLA  AND TOUCHET SPRING CHINOOK

Broodstock

Source

Carson stock

Umatilla  River

(Carson  stock)

Broodstock

Number

559

548

Production  Goal Acclimation or Siting Report

No. & Size Release  Sites Reference

350.000-400.000 S. Fork Walla Walla Table 3-4 Group 1

@l0/lb

200.000-250.000  @ upper Touchet Table 3-4 Group 2

l0/lb

589,000 @ 1O/lb upper Umatilla Table  3-5 Group

mainstem 17

adult Capture: Alternative  1 - Railroad  Bridge on mainstem Walla Walla

adult Holding: Alternative 1 - Russell Walker  property
Alternative  2 - Harris Park No. 1

Incubation: Alternative 1 - Russell Walker  property
Alternative  2 - Harris Park No. 1

early Rearing: Alternative 1 - Russell Walker  property
Alternative  2 - Harris Park No. 1

full Term Rearing:Altemative 1 - Russell Walker  property
Alternative  2 - Harris Park No. 1

final Rearing/Acclimation and/or Direct Release Sites:

S. Fork Walla  Walla sites
Site 1 - Russell  Walker  property  (350.000-400.000  smolts)
Site 2 - Harris Park No. 1 (to be used if Russell Walker site not developed)

Touchet  River sites ( 1 to be selected:  200.000-250.000  smolts)
Site 3 - Wolf Fork Confluence
Site 4 - 1 site between Wolf Fork and South  Fork
Site 5 - Pond  at FS boundary
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TABLE 44

GRANDE RONDE FALL CHINOOK

Broodstock

Source

Wenatchee Stock

(October spawners)

[Snake River stock

is potential]

Broodstock

Number

1,000

Production  Goal Acclimation or Siting Report

No. & Size Direct Release  Sites Reference

1,350,000  @ 40- Direct release at 7 Table 3-2 Group

50/lb sites on mainstem 11

Grande Ronde and

Wallowa Rivers

Adult Capture: (a) Alternative 1 - existing  Wenatchee  stock collection site
Alternative  2 - Snake River darns (if Snake River stock is used)
Alternative  3 - Miriam-Wallowa  confluence

Adult Holding: Alternative  1 - Minam  - Wallowa  Confluence
Alternative 2 Lyons Ferry (existing  facility)

Incubation: (b) Altcmative 1 - Miriam  - Wallowa  Confluence
Alternative  2 - Catherine  Creek incubation  site
Alternative 3 - Lookingglass  Hatchery

Early Rearing: Alternative  1 - Minam  - Wallowa  Confluence
Alternative  2 - Catherine  Creek incubation  site
Alternative 3 - Lookingglass  Hatchery

Full Term Rearing:

Alternative  1 - Minam - Wallowa  Confluence
Alternative  2 - Catherine Creek incubation  site
Alternative 3 - Lookingglass  Hatchery

Final Rearing/Acclimation  and/or Direct Release Sites (c):

Site 1 - Flora Grade (Schoolbus Flats) (develop existing  natural  side-channel)
Site 2 - Cottonwood  Creek (use existing  pond, develop  GRR water supply)
Site 3 - Minam - Wallowa  Confluence

Notes:

(a) Initial use of Wenatchee  broodstock  to rebuild  the run is preferred.  Snake River stock is a second choice  for broodstock
if Wenatchee  stock cannot be used. Capture facility at Minam-Wallowa  confluence will be planned  and designed  for
potential  future use.

(b) Preferred  alternative  incubation  site dependent  on outcome of further groundwater  investigations. Depending  on
groundwater  investigations,  there may be opportunity  to combine  ChF and ChS incubation  at one facility.

(c) These sites will be designed as the initial acclimation/release  sites. Additional  sites may be needed  in future as total
production  goals are approached.  If Snake River stock is used, Cottonwood  Creek would be the only fmal rearing/release
site.
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TABLE 45

IMNAHA FALL CHINOOK

Broodstock

Source

Snake River Stock

(November

spawner)

Broodstock

Number

66

Production  Goal Acclimation or Siting Report

No. & Size Direct  Release  Sites Reference

120,000 @ 70/lb Direct release on Table 3-3 Group

lower Imnaha at 16

Marr Ranch

Adult  Capture (a): Alternative  1 - Snake River darns
Alternative  2 - Gene Marr Ranch

Adult Holding: Alternative 1 - Lyons Ferry (existing  facility)
Alternative  2 - Gene Marr Ranch

Incubation: (b) Alternative  1 - Gene Man Ranch

Early Rearing: Alternative  1 - Gene Marr Ranch

Full Term Rearing: Alternative  1 - Gene Man Ranch

Final Rearing/Acclimation  and/or Direct Release Sites:

Site 1 - Gene Marr Ranch  (120,000  fish)

Notes:

(a) Initial use of Lyons Ferry (or other Snake River) broodstock  to rebuild  the run.  Facility required  when sufficient  adults
returning  for broodstock capture.

(b) Assuming  use of Falls Creek for incubation water supply.
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TABLE 46

WALLA  WALLA  STEELHEAD

Broodstock

Source

Walla Walla River

Stock

Broodstock Production  Goal

Number No. & Size

80 100,000  @ 5/lb

Acclimation  or

Direct  Release  Sites

1 Final rearing /

release site on S

Fork Walla Walla

r

A

A

II

E

F

F

Siting Report

Reference

Table 3-4 Group 3

dult Capture:

dult Holding:

Alternative 1 - NE 8th St. Bridge

Alternative 1 - Russell Walker property
Alternative 2 - Harris Park No. 1

rcubation: Alternative 1 - Umatilla Hatcherv (a)
Alternative 2 - Russell Walker property
Alternative 3 - Harris Park No. 1

arly Rearing: Alternative 1 - Umatilla Hatcherv (a)
Alternative 2 - Russell Walker property
Alternative 3 - Harris Park No. 1

ull Term Rearing: Alternative 1 - Umatilla Hatcherv (al
Alternative 2 - Russell Walker propertv
Alternative 3 - Harris Park No. 1

inal Rearing/Acclimation and/or Direct Release Sites:

Site 1 - Russell Walker property (100,000 fish)
Site 2 - Harris Park No. 1 (if Site 1 is not used)

Notes:
(a) This alternative would invlove transferring the Walla Walla steelhead production to the Umatilla Hatchery, and in
exchange, an equivalent amount of Umatilla Hatchery ChS production would be transferred to the Russell Walker
site.
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APPENDIXA

SIJMMARY OF STREAMFLOW  DATA

This Appendix contains tabular and graphic summaries of minimum, maximum, and
average monthly streamflows at the NEOH project area USGS gaging stations listed
below. This information was used to determine if seasonal surface water availability at
particular sites was adequate to meet projected facility flow requirements. This
information was then used in the site screening analysis contained in Section 8.0.

TABLE A-l

STREAMFLOW GAGES IN THE NEOH STUDY  AREA

USGS 13292000
USGS 133l.8500
USGS 133l8800
USGS 133l9000
USGS 13320000
USGS 13320000
USGS 13323566
USGS l33.23600
USGS 13327566
USGS 13329599
USGS EB30000
USGS 13330500
USGS 13331566
USGS 13332596
USGS 13333000
USGS 14010000
USGS 14010500
USGS 14010800
USGS 14011000 N. Fork Walla Walla nr Milton

Imnaha River at Imnaha 1929-  1982
Grande Ronde River near Hilgard 1938 1956
Grande Ronde River at Hilgard 1967-1982
Grande Ronde River at La Grande 1904-1982
Catherine Creek nr Union (before diversion) 1912-1936
Catherine Creek nr Union (after diversion) 19381982
Grande Ronde River near Elgin 19561981
Indian Creek near Imbler 1939 1950
Wallowa  River at Joseph 19051982
Hurricane Creek near Joseph 1925-1978
Lostine River near Lostine 19131982
Bear Creek near Wallowa 19251982
Minam River at Minam 19661982
Grande Ronde River at Rondowa 1927-1982
Grande Ronde River at Troy 19451982
S. Fork Walla Walla near Milton 1907-1982
S. Fork Walla  Walla  below PP&L, nr Milton 1904-1945
N. Fork Walla Walla nr Milton-Freewater 1970-1982

1931-1969
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MONTHLY STREAMFLOW DATA
Data hum  U.S. Geological Survey

Monthly  S-ow. in cfs

lmnaha  River     imnaha 13292000 1929-1982

MEAN MAX
82 159 501

NOV 80 187 625
DEC 89 219 806
JAN 69 193 393
FEB 82 236 569

114 377 869
APR 345 942 1760
MAY 445 1603 2804
J U N  423 1365 2612
Jul 123 567 1348
AUG 79 193 380
SEP 83 143 256

Grande Rondc River near Hilgard 13318500 1938-56

MEAN MAX
18 35 128

NOV 20 73 323
DEC 145 467
JAN :: 118 301
FEB 29 200 493

72 455 841
APR 387 878 1590
MAY 230 788 1922
J U N  48 420 1096
JUL 13 98 246
AUG 7 28 55
SEP 14 25 71

Grandc Ronde River a~ Hilgard 13318800 1967-1982

MEAN MAX
25 36 56

NOV 31 71 236
DEC 33 159 481
JAN 27 272 681
FEB 49 288 521

75 544 1668
APR 181 787 1481
MAY 256 882 1340
JUN 85 421 825
JUL 22 101 253
AUG 12 36 81
SEP 17 31 51

A-2
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Grande Ronde River near Hilgard, Gage No. 13318500
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MONTHLY STREAMFLOW  DATA
Data fmm U.S. Geological Survey

Monthly Streamflow. in cfs

Grande Ronde River  a t  La Grande

MEAN
16 42

NOV 22 93
DEC 20 178
JAN 12 218
FEB 25 334

83 757
APR 237 1291
MAY 118 1068
J U N  58 459
JUL 18 104
AUG 7 31
SEP 8.8 30

Catherinc Creek nr Union
bcforc completion of Big Creek diversion

MIN MEAN
21 34

NOV 14 41
DEC 13 37
JAN 12 38
FEB 22 42
MAR 51 95
APR 158 95
MAY 139 776
J U N  66 289
JUL 26 76
AUG 11 29
SEP 16 26

Calhcrine  Creek N Union
after compleucm of Bg Creek  diversion

MEAN
20 33

NOV 22 39
DEC 20 48
JAN 23 48

23 60
28 90

APR 83 230
MAY 121 412
JUN 86 313
JUL 34 96
AUG 19 38
SEP 18 31

13319000 1904-82

MAX
145
700
669

1295
1379
3700
3372
2675
1328
600

88
S2

13320000

MAX
103
157
105
95
74

203
203
440
632
145

63
50

1912-36

1

I
I
I

13320000 1938-82

MAX
138
loo
125
101
135
213
445
742
686
226

62
58

i
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MONTHLY  STREAMFLOW  DATA
Data fmn U.S. Geological Survcy

Mothly Streamflow. in cfs

Grande Ronde River  near Elgin 13323500 1956-8  1

NOV
DEC
JAN
FEB

APR
MAY
JUN
JUL
AUG
SEP

31
65
86
90

106
171
487
439
144

11
1.7
6.9

MEAN
87

164
398
559
822
1108
1764
1879
997
175
40
43

MAX
325
469
1176
1438
2760
3605
3395
3393
1927
629
140
117

Indian  Creek near lmbler 13323600 1939-50

Min MEAN MAX
OCT 3.1 5.6 14
NOV 1.7 7.7 20
DEC 2.1 11 39
JAN 3.5 8.5 30
F E B  4 9.9 35

6 15 29
APR 19 66 140
MAY 107 189 316
J U N  27 140 269
JUL 6.3 32 95
AUG 3.3 6.9 10
SEP 2.8 4.8 11

Wallowa  River ar Joseph 13327500 1905-S'

MIN MEAN MAX
5.2 36 89

NOV 6.7 33 159
DEC 5.4 31 135
JAN 6.1 28 99
FEB 5 25 61

2.8 27 109
APR 3.1 34 173
MAY 16 168 354
JUN 159 376 567
JUL 91 343 614
AUG 22 202 397
SEP 9 59 151
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Indian Creek near Imbler,  Gage No. 13323600
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MONTHLY  STREAMFLOW  DATA
Data iimn U.S. Geological Survey

Monthly Sucamflow,  m cfs

Hurricane Creek near Joseph 13329500 1925-78

MEAN MAX
16 33 96

NOV 13 31 69
DEC 11 27 67
JAN 10 22 44
FEB 10 20 37

9 20 42
APR 14 46 111
MAY 64 165 292
JUN 116 266 439
JUL 41 164 355
AUG 25 60 113
SEP 20 36 62

Lostine River  near Lostinc

Min
18

NOV 15
DEC 15
JAN 15
FEB 15

16
APR 36
MAY 203
JUN 332
JUL 60
AUG 31
SEP 23

MEAN
58
64
60
49
46
53

158
525
805
385

85
50

13330000 1913-82

MAX
291
226
212
158
117
155
393
909

1427
913
180
104

Bear Creek near Wallowa 13330500 1925-82

MEAN MAX
7.6 25 160

NOV 8.2 40 220
DEC 7.3 50 194
JAN 5.2 43 136
FEB 4.5 47 147

11 65 186
APR 50 171 422
MAY 138 374 682
JUN 112 402 869
JUL 19 116 388
AUG 8.1 19 38
SEP 6.3 16 44
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MONTHLY  STREAMFLOW  DATA
Data from U.S. Gtolog~cd Survey

McmthIy  Streamflow.  m cis

Minarn River at Minam 13331500 1966-82

NOV
DEC
JAN
FEE

APR
MAY
NUN
NL
AUG
SEP

MEAN MAX
65 96 173
62 155 493
62 215 604
60 228 412
57 246 504
67 287 672

235 464 862
484 1289 2016
668 1702 3125
125 680 1392

73 153 257
:3 ucj 1x0

Chndc Rondc R~vcr  at Kondowa

.biIJi
343

NOV 342
DEC 358
JAN 298
FEB 395
MAR 611
APR 1498
MAY 1965
NUN 1561
NL 345
AUG 269
SEP 318

13332500 1927-S’

MEAN lUAX
641 1978
858 3346

1256 3942
1326 3554
1791 5029
2674 7600
4274 8089
5576 10010
4709 9662
1712 4692
589 1098
543 933

Grandc  Rondc River at Troy 13333000 1945-X’

MEAN MAX
603 915 2559

NOV 688 1239 3023
DEC 685 2158 6295
JAN 702 2273 6280
FEB 769 3095 7386

888 3893 11520
APR 2257 6335 10780
MAY 2368 7656 13820
NN 2159 6035 11610
NL 520 2291 4951
AUG 448 873 1375
SEP 574 798 1190
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MOKI’HLY  STREAMFLOW  DATA
Data from U.S. Gcmloglcal Survey

Monlhly  sucamt10w. ln cts

S. Fork Walla Waila near  Mihm

Mm
84

NOV 89
DJX 93
JAN 92
FEEi 102

111
APR 147
MAY 123
NN 110
NL 85
AUG 81
SEP 82

14010000 1907-81

MIXN MAX
111 180
135 245
171 376
175 378
188 326
213 399
282 458
306 569
206 484
124 193
108 143
107 151

S. Fork Walla  Walla  below PP&L. nr Mdmn 14010500 19(>1--li

MIN MEAN MAX
81 101 180

NOV 85 126 239
DEC 100 160 335
JAN 92 158 283
FEB 105 169 290
MAR 149 237 360
APR 152 316 547
MAY 123 289 447
NN 97 180 349
NL 78 104 143
AUG 74 89 119
SEP 75 90 114

N. Fork Walla Walla nr Milton-Fnxwatcr i4010800 1070-5:

Mm MEAN MAX
6.3 9.4 16

NOV 8.3 26 86
DEC 11 62 170
JAN 12 82 175
FEEJ 15 ’ 85 181

43 96 236
APR 55 119 222
MAY 26 102 198
NN 11 45 136
NL 6.7 13 21
AUG 5.8 8.3 11
SEP 4.7 7.7 10
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MONTHLY  STREAMFLOW  DATA
Data from U.S. Geological Survey

Monthly Streamflow.  i n  cfs

N. Fork Walla Walla nr Milton 1401 1000 1931-69

NOV
DEC
JAN
FEB

APR
MAY
J U N
JUL
AUG
SEP

5.2
7.2

9
6.9
13
25
24

9.6
4.4
2.3
1.9
2. I

MEAN MAX
11 38
27 107
52 195
57 171
66 143
82 230

120 204
97 249
41 170
7.9 28
3.5 7.8
5.3 26
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SUMMARY OF WATER TEMPERATURE DATA

This Appendix contains statistical information on water temperatures at locations in the
Imnaha and Lostine River basins. The locations include:

. Imnaha River at Marr Ranch (pages B-3 to B-5)

. Fall Creek at Marr Ranch(pages B-6 to B-8)

. Fence Creek at Marr Ranch (pages B-9 to B-11)

. Little Sheep Creek (pages B-12 to B-14)

. Lostine River at Stratheam Ranch (pages B-15 to B-17).

The data was collected from in-situ Tempmentor installed and monitored by the Nez Perce
Tribal Fisheries Office during 1990 and 1991. With the exception of the Little Sheep Creek
site, all sites have 8 to 13 months of coverage.

Data Analysis

The data was collected at 0.5 to l-hour intervals. Daily maximums, minimums, and
averages were calculated from the original data set. The temperature data was entered
into the computer as maximum, minimum, and average daily temperatures. Descriptive
statistical information on a monthly basis was developed using Statview  computer
software. The following parameters were generated on a monthly basis for each site:

Mean
Standard Deviation
Standard Error
Variance
Coefficient of Variation
Number of Observations
Minimum
Maximum Range
Sum
Sum of Squares
Number Missing
Percentiles

#< 10th %
10th%
25th%
50th %
75th %
#> 90th %

B-l



The daily temperature data is represented graphically in the following form:

- V 90 Percentile

V 75 Percentile

b 50 Percentile

i rC------- 25 Percentile

- r+-----------  10 Percentile

Circles above and below the 10 and 90 percentile limits represent discrete values less than
or greater than these two limits.
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FALL CREEK Daily Maximums

-c
? r

t

-0..

AA

50 1
0 i-u-j  0

( 0 f y y-g-

; f I ” 0

r w

-
?

i 0 i Fi
= 0
1

t!- /

3 --q

i
:2

i i
:

w
L

2

8-'.
E 1
E 0 00

0 0

1
I 0 \

so-.
4?

0

0

0

3s
I I

1 I I 1

NOV Dec Jan Feb Mar Apr May Jun Jul Aug Sep

B-6



FALL CREEK Dally Minimums

0

y ?
I

ci O*
B v$f,

0 IO i)

0 240 7;
0

-5 I
0 I

0 b

i 0
0

:

3

I

Q
0T

8

I

0

--

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

B-7



FALL CREEK Dal19  Averages

‘C
1

L

1
\

00

50-r50-r

88

R”e 8R”e 8

- -- -
;;
00 II

- II

1 O; =
I O

6
6 s

s
//

2
CCCC ..

f
f

:

:r .,--- l------l------
T
z
z

?i?i
ee

t-

;$:$
00 00

00
00

so-*so-*

3 0  , , II
Oct Nov Dec JanJan F bF nor AmAm naynay JunJun JulJul augaug SeoSeo

B-8



FENCE Dally Maximums

ao-ao-

3OA /3OA / II
act Nov Dee Jan Feb Mar Apr nay Jun Jul AU&l SeoDee Jan Feb Mar Apr nay Jun Jul AU&l Seo

B-9



;;
T,

I ! ;
-I-

p

0 j 8 4I----
T I ! I

2.5 . . T I?J$? 0 -.

I’?

”
0

0? 0

0 0 &
+

0
’ 0 8

0

a01 i--L-
I r i:-1-I

0

35.
4 0

-.. .I..

30 I
cct Nov Dee don Feb Mar Aor W4 Jun ,ul Lug Sep

B-10



-ENCE  Dal19  A v e r a g e s

0

501 9

1 0

E

1 i i / 0 y:

I O I
= :

9
n=

i I
z I

:; :1

Z

! --It

J-7

0
t-

0

0 0 0

0
0 0 0

+
-IJ2 -1 0

i
0 ,

40..

‘--r------y
!35 I ._______._._......~.  - . --. .t

30 !
SC! Nov Dee Jan Feb Mar ADr W Jun JUI Allg Sea

B-11



LITTLE SHEEP Daily Maximums
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APPENDIX C

SUMMARY OF W E L L  LOGS

GRANDE RONDE -BASIN SlTES

Beaver Creek Area.

Well Owner and location

Robert Delve (4S/35E-idb)
Mike May (3S/35E-35)
Wayne & Joyce Turner (3S/35E-35)
J. R. Able (3S/35E-36)
Rita Clark (3S/36E-3ldc)

Catherine Creek at Union Area.

Well Owner and location

Robert Bowles (4S/40E-l&a)
V.E. Livingston (4S/40E-18cb)
Sam Leathers (4S/40E-18dc)
Boyd Tandy (4S/40E-18ab)
0. C. Wilde (4S/40E-18cd)
M. C. Pyatt (4S/40E-18cc)
E. L. Quint (4S/40E-18cc)
Homer F. Richey  (4S/40E-l8cc)
John Clausen (4S/40E-18cc)
Jim Weauer (4S/40E-18a)
Lewis Ash (4S/40E-18m)
City of Union (4S/40E-18q)
City of Union (4S/40E-18ca)
Leonard Spears (4S/40E-18)
City of Union (4S/40E-19ab)
City of Union (4S/40E-19b)
Raymond Royals (4S/40E-19cd)
Raymond Royal (4S/40E-19ca)
Raymond Royal (4S/40E-19ca)
Ralph Titus (4S/40E-19a)
Talbott Bennett (4S/40E-19da)
Mr. Myron Ricker  (4S/40E-20da)
Don Robinson (4S/40E-20b)
Don Robinson (4S/40E-20ab)
Theron  Anderson (4S/40E-20db)
City of Union (4S/40E-201)

static
Depth Water Level

t1 (feet)
205 +7
300 20
405 162
300 96
150 14

Specific
Yield Capacity Temp.

1 tP-Domlft) 0
30
30 .25
75

150 2.78
33 51

static Specific
Depth Water Level Yield Capacity Temp.

30
I9
7
36
7
11
28
29
24
42
30
12

flow
16

988
225

none
20

dry
95
15
27
5
17
6
14

8 .16 52
13 .24 52
35 1.3 59
20 .59 50
16 1 32
9 .36 50
8 .27 52
6 .12 52
4 .05 5
20 .5 52
13 .ll 56

8 0 0 2.41 68

14.3
9.4

69
72

none
6 .02 54

30
13
6
40
12
20

.21

.87

8
2

.57

5
76
5 2
74
5
57
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Lower Willow Creek Area (near Imbler).

Well Owner and location

Don McKinnis  (lS/39E-4nl)
Russell Hug (lS/39E-5H)
James McKinnis (lS/39E-5N  1)
Cap Tuttle (lS/39E-8B 1)
Mr. Hauts (lS/39E-8Hl)
George Royes (lS/39E-8Ml)
Doyle Eisiminger (lS/39E-9cd)
Doyle Eisiminger (lS/39E-9cd)
Ruth Johnson (lS/39E-9d)
John Michel  (lS/39E-9aa)
Paul Johnson (lS/39E-gab)
Leon Jackson (lS/39E-9dd)
Dennis Haughton (lS/39E-9dd)
Paul E. Johnson (lSI39E-9b)
Larry Starr (lS/38E-lb)
J. P. Corriell (lS/38E-2ba)
Jerry Talt (lS/38E-2dc)
Howard Fisher (lS/38E-2C  1)
Fred Behrens (lS/38E-2Rl)

Elgin Area.

Well Owner and location

Ronald Rademacher (lN/39E-9)
James Way (lN/39E-9da)
Bob Henson  (lN/39E-9d)
Ernest Adams (lN/39E-9)
Albert Will (lN/39E-9)
John Rysdam (lNI39E-9cb)
Don Thomson (lN/39E-9cd)
Arie Lee Rysdam (lN/39E-9cd)
Ali Zubi (lN/39E-9da)
R.L.Sanders (lN/39E-9dd)
Gorden Johnson (lN/39E-9dd)
Bob Funkhouser (lNI39E9dd)
Dan Looslie  (lN/39E-9cb)

Static Specific
Depth Water Level Yield Capacity Temp.
(feet) (feet.) (gpm)

53 13 5
402
60

116
300
150
465
1458
500
100
282
52

104
90
l85
105
54

123
103

200

44
4

16
0

237

16
3
8
26
53
30
11
8
6

22

10
250
1600
340
25
30
15

7.5
68
5
20
36
30
10

.86
10.7 70
.68
.69 57
.51 50
.5 49
.ll 50

7.56 50
.04 54
.8 55

1.13 50
1.88

Static Specific
Depth Water Level Yield Capacity Temp.

(feet) (gpm)(g.Qmm 0
400 155 20 0.2 5 2
170 42 23 0.3 48
100 19 10 0.2
120 17 30 0.4 50
104 21 30 1 52
260 170 18 0.2 62
134 38 9 0.1 50
125 85 20 1 50
l20 226 11 0.1 51
119 15 8 0.1 50
115 27 18 0.2 51
230 19 7 0.1 50
283 75 12 0.1 49
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Sanderson Springs Area (Mill Creek).

Well Owner and location

Eric Barker (lN/38E-35ac)
Kent Siewell (lN/38E-35)
F.A. Perkins (lN/38E-35)
Marshall Kilby (lN/38E-35b)
Carl Rees (lN/38E-35ab)
Roger Morris (lN/38E-35ab)
H.B. Thomas (lN/38E-35ab)
Art Morris (lN/38E-26)
Alvy Pfefferkorn (lN/38E-26)
Claton Long (lN/38E-26cb)
Joe Scott (lN/38E-26)
Billy Sanderson (lN/38E-26bd)
Marvin Peterson (lN/38E-26)
Marvin Peterson (lN/38E-26)

WALLOWA  RIVER SITES

Wallowa  Hatchery Area.

Well Owner and location

Gilbert D Hansen (2S/44E-2cb) 65
Ernest Sasser (2S/44E-2) 105
Francis Stone (2S/44E-2cc) 50
J. D. Bane (2S/44E-2bd) 50
Norman Wither-rite (2S/44E-2q) 38
Wayne Reece (2SI44E-2n) 37
Seaside Associates (2S/44E-3aa) 300
Thane Homan (2S/44E-3ba) 135
U.S. Corps. Engineeers (2S/44E-3db) 255
Otis Fisher (2S/44E-31) 46
Lee Coggins  (2S/44E-3bd) 7l
OSFC (2S/44E3db) 288
Dept. Fish & Wildlife (2S/44E-3d) 795
Dept Fish & Wildlife (2S/44E-3d) 942
W. K. Zalleman C2S/44E-3g) 86
Otis Fischer (2S/44E-3k) 35
Wilber Herman (2S/44E-3p) s
David S. Jackman (2S/44E-7cd) 150
Dave Davenport (2S/44E-16ac) 80
Myron Gibbs (lS/44E-44cc) 65
Harvey Bums RV Park (lS/44E-35b) 257
Don Smith (lS/44E-35) 270
JD Bane (lS/44E35bd) 121

Static Specific
Depth Water Level Yield Capacity

t) (feet) )
200 27 6 0.1
80 21 25 0.5
90 21 20 0.5

180 21 11 0.1
92 9 12 0.3
80 9 30 1.5

110 5 18 0.3
90 3 60 1
80 18 35 0.5
91 38 14 0.5
80 10 18 0.3
80 25 15 0.3

221 36 40 0.5
186 10 28 0.3

Temp.
0

55

52

50
5
54
52

52
5
32
52
52

Static Specific
Depth Water Level Yield Capacity Temp.

(feet) ) ) 0
11
8
5
14
4

6.5
132

5
5
6
11
6

13
6
ll
9
42
7

35
200
10

30
10
30
100
30
21
25
16
35
34
10

183
145
120
9
18
21
35
30
5
50
5

280

3.75 49
8.33 5

15 49
1.68 50
.42 5
.25 47
.15 55

2.62 49
.18 49

4.36 52

.28
1.8

3.23
23

3.75
.l
.48
.02
3.1

54

48
48
52

49
48
5
51
5
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Hayes Fork - Prairie Creek Area.

Well Owner and location

Jim Hubbard (2S/45E-16ac)
Guy Boyd (2S/45E-17bb)
Kit Construction (2S/45E-17)
3 Running M. Ranch (2S/45E-17)
Mike Musia (2S/45E-18)
Charles M. O’Neal  (25/453-18)
John Bush (2S/45E-18aa)
Mike Kurts (2S/45E-18bb)
Glen Lathrop (2S/45E-18dd)

Miriam-Wallowa  Confluence Area.

Well Owner and location

Myron Fleser (2N/41E-29)
Chuck Fleser (2N/41E-29)

LOSTINE RIVER SITES.

strathearn RanchArea

Well Owner and location

Bill Norman (lS/43E-27cc)
Terry Jones (lS/43E-34aa)
Dennis Longfellow (lS/43E-27cd)
Bruce Stratheam (lS/43E-34bc)
Bruce Stratheam (lS/43E-34bc)

static Specific
Depth Water Level Yield Capacity Temp.

1 (feet’, hQlrli bQ&fM 0
57 14 40 2.5 5

80 35 30 2.73 53

83 30 40 4 49

75 20 45 1

45 I.8 35 .78

175 41 45 .54

79 7 40 6.7 52

120 19 30 1.76 47

60 I3 30 6 5

Static Specific
Depth Water Level Yield Capacity Temp.
If=t) (feet) ) cgQ&fm 0

47 +l 22 1 54
144 92 30 5 54

static
Depth Water Level

1 (feet)
110 45
240 160

iii 38 65
85 65

Specific
Yield Capacity Temp.

0
30 1.4 51

10 0.2 52

30 3 51

30 1 5

30 1 53
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IMNAHA RIVER BASIN SITES

Imnaha Basin Well Logs

The following table lists Imnaha River area well logs on tile at the Oregon Department of
Water Resources. All are completed in basalt or “hard rock”.

Well Owner and location
Static Specific

Depth Water Level Yield Capacity Temp.
(feet) ) (fQm/&l 0

Dale Burrell (6 miles N of Imnaha) 230 110 20 0.2
Kenneth Stein (6 miles N of Imnaha) 160 8 20 0.2
Bud Maxwell (6 miles N of Imnaha) l.50 15 90 1
Ron Kellerman (6 miles N of Imnaha) 5 10 l5 1.15
Clyde Simmons (6 miles N of Imnaha) 102 16 30 5
Russell Dotson (6 miles N of Imnaha) 75 13 40 2
Marvin Maxwell (5 miles N of Imnaha) 260 135 16 0.2
Paul Kriley (4.2 miles N of Imnaha) 110 60 6 0.5
Dick Walley (3 miles N of Imnaha) 49 30 20 3
Dave Dummer (3 miles N of Imnaha) 72 17 15 5
Fred Wamock (3 miles N of Imnaha) 360 6 6 .02
Ferman Warnock  (at Imnaha) 135 29 35 0.3
Jim Bird (at Imnaha) 250 136 30 0.3
E.V. Ulrich (at Imnaha) 34 18 8 1
General Telephone Company (at Imnaha) 60 28 30 6
JIL Ranch (Sheep Cr., 1 mi. SW of Imnaha) 240 18 10 0.2
Bernard Henry (near forks of Sheep Cr.) 57 20 14 2
Dean Gibbs (near forks of Sheep Cr.) l50 8 30 0.4
Michael Royes (3 mi S-SE of Imnaha) 60 5 70 1.5
Little Sheep Cr. Hatchery (upper Sheep Cr.> 100 10 30 3
Imnaha Fish Facility (31 mi. S of Imnaha) 165 41 30 3

WALLA WALLA RIVER BASIN SITES

Harris Park Area

Well Owner and location
static

Water Level Yield

54
56
56
5

54
48

5
52
54
54
58

51
48

Temp.

Jim Gross (4N/37E-10cc) 85 +l >lOO 1.5 57
Robert Hergert (4N/37E-10) 142 12 I.5 0.1 58
Umatilla Co. Parks (4N/37E-10dc) 225 10 35 0.2 5
George Kraemer t4N/37E-10) 162 24 60 0.5 58
Sam Brinker (5N/36E-25) 140 19 80 56
August T Turz (5N/36E-25d) 104 6 50 5
Bob Logan (5N/36E-25a) 145 35 45 52
David Kruse (5N/36E-25d) l50 39. 50
Dan Harsch (5N/36E-25) 60 24 30 1.5 5
Robert TenEyck  (5N/36E-26b) 77 12 50 50
Earl Frasier (5N/36E-26) 200 40 5
Leon Huber (5N/36E-26) 45 9 25 2.5 5
H. Poulsen (5N/36E-26Gl) lo 6
Kenneth Ransom (5N/37E-3  lac) 224 +48 125 54
Shaklenn Ardledge (5N/37E-3  1c)140 140 +7 30 61
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POWDER RIVER BASIN SlTES

Eagle Creek Area (upstream from Newbridge).

Well Owner and location

Mary Jo Stevens (8S/45E-20dc)
Steve Eaton (8SA5E-29d)
James Clemmons (8S/45W-  33bd)
Frank Bandell  (8S45E-33ddI)
Pat Sanders (8S/45E-33ac)
Emma Jeene Greener (8S/45.5E-3c)

static specisc

Water Level Yield Capacity Temp.

102 8 49
22 6 49
80 3 51
76 6 .02 5
9 8 .12 51
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APPENDIX D

SITE DATA SHEETS

This Appendix includes the site data sheets that contain information developed at each site
during site reconnaissance surveys. This information was used to conduct the site
screening analysis presented in Section 8.0. Each site is represented by a data sheet
containing standardized information and a section from a USGS 7.5” topographic map
identifying the site boundaries.



RIVER BASIN: Grandc Ronde
SITE NUMBER: GRl
SITE NAME: N & S Forks Catherine Ck.
SITE LOCATION: Confluence of N & S Forks of Catherine Ck.
County : Union
Road Access Directions: USFS Rd. # 7785 off of Hwy 203.
River Mile : 32.5
USGS l:lOO,OOO  Quad Ref.: Enterprise,Ore. USGS 7.5’ Quad Ref.: Medical

Springs, Ore.
Section: 23 Township: T5S Range: R41 E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Private owner
Duane West, ODF&W
(503) %3-2138
Undetermined
Ullde&!IllliIVXl

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to gravel  USFS road.
Proximity to power and type: None in area
Size (acres): 2 plus
General topography: Mostly level throughout site.
General soil type: Alluvial
Erosion potential: Moderate
Flood potential and history: Moderate
Upstream land use: Logging and grazing. Roadless  in headwaters.
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Area appears to have good potential in both forks of creek.
Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate sized cobbles with moderate bedload movement.
Anadromous fish: Yes - N. Fork roadless  just above site.
Upland habitat type: Lightly treed with alders and cottonwoods.
Wetlands: None identified beyond riparian zone.
Permitting Considerations: Ownership, water rights, land use.
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1 Site: Catherine Ck. confluence of N. and S. Forks
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RIVER BASIN: GrandeRonde
SITE NUMBER: GR2
SITE NAME: Catherine Ck.. Oregon State Univ. Site.
SITE LOCATION: Site located on OSU research propety near confluence of Catherine and

MiIk Creeks approximately 1.5 miles above Catherine Creek State Park
County : Union
Road Access Directions: Hwy 203 southeast from Union to just before USFS Rd. # 7785.

Approx.  1.5 miles beyond Catherine Creek State Park
River Mile : 29
USGS l:lOO,OOO  Quad Ref.: Enterprise,Ore. USGS 7.5’ Quad Ref.:Little Catherine 

Creek, Ore.
Section: 1 7 Township: T5S Range: R41 E

OWNERSHIP
Owner Name: Oregon  State University
Contact Name: Duane West, ODF&W
Contact- Phone: (503) 963-2138
Zoning: Undetermined
Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to Hwy 203, no improved access points.
Proximity to power and type: Adjacent to 3-phase power lines
Size (acres): >lO
General topography: Level throughout area.
General soil type: Alluvial
Erosion potential: LOW
Flood potential and history: Low
Upstream land use: Logsing~d  grazing
Water rights: Undetemlined

WATER SUPPLY
Gravity supply evaluation: Area appears to have good potential, bank stability for intake structure

may determine intake site location.
Groundwater evaluation: 50% chance of developing 500 gpm well from both shallow alluvial

aquifer and deep basalt aquifer combined  ‘-

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate sired gravels with moderate bedload  movement.
Anadromous fish: Yes
Upland habitat type: Some conifers and grasses
Wetlands: None identified  beyond rlpatk zone, may need more detailcd survey

prior to any development.
Permitting Considerations: Land use, water rights
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RIVER BASIN:
SITE NUMBER:
SITE NAME:
SITE LOCATION:
County :
Road Access Directions:

Gmn&Rcnde
GR3
Catherine Ck. at Union, Old Hatchery Site
Old Hatchery on Lower Catherine Ck.
Union
At concrete bridge adjacent to Sportsmen Club at east City limits of
Union on Hwy 203. Former site of a fish hatchery.

River Mile : 18
USGS l:lOO,OOO  Quad Ref.: Enterprise,Ore. USGS 7.5’ Quad Ref.:Union,

ore.
Section: 18/19 Township: T4S Range: R40E

OWNERSHIP
Owner Name: Oregon  State Parks
Contact Name: Duane West, DOFCW
Contact Phone: (503)%3-2138
Zoning: Undetemined
Land Use /Jurisdiction: Oregon  State Parks

GENERAL CHARACTERISTICS
Proximity to road : Across concrete bridge from paved Hwy 203.
Proximity to power and type: Adjacent to 3-phase power line
Size (acres): Estimated 4 arces
General topography: Level area immediately upstream of a diversion structure, ditch and head

gate on Catherine Creek.
General soil type: Alluvial
Erosion potential: LOW
Flood potential and history: Low
Upstream land use: Agricultural and residential areas.
Water rights: Utldetennhled

WATER SUPPLY
Gravity supply evaluation: Excellent potential for gravity intake. Would need to redevelop existing

irrigation diversion, intake, and fish ladder.
Groundwater evaluation: Moderate to good potential for 500 - 1000 gpm wells based upon

geology and local well logs. Cold groundwater may be available within
l-2 miles of site. Basalt aquifers or nearby sedimentary aquifers.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate sized gravels with moderate bedload movement,
Anadromous fish: Y e s
Upland habitat type: Site  overgrown with weeds  and hardwoods.
Wetlands: Some arcas of site appear to contain wetland vegetation, may require

delineation prior to development.
Permitting Considerations: Land use, wetlands, water rights



Site: Catherine Ck at Union (old hatchery)
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RIVER BASIN: GmndeRonde
SITE NUMBER: GR4A
SITE NAME: Upper Vey Meadows,
SITE LOCATION: USFS Campground.
County : Union
Road Access Directions: Starkey turnoff I-80 onto Rt 244 to USFS # 5102. 34 miles from La

Grande. Site at USFS Campground at upper end of meadow.
River Mile : 199
USGS l:lOO,OOO  Quad Ref.: LaGrande, Ore USGS 7.5’ Quad Ref.: Limber Jim

Creek,Ore
Section: 5 Township: T6S Range: R 36E

OWNERSHIP
Owner Name: USFS
Contact Name: Duane West, ODF&W
Contact Phone: (503) 963-2138
Zoning: Undetermined
Land Use /Jurisdiction: National Forest Campground

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to gravel road.
Proximity to power and type: None in area
Size (acres): 2 plus acres
General topography: Relatively level narrow strip of land between the road and river,

approximately 125’ x 750’.
General soil type: Alluvial
Erosion potential: LOW
Flood potential and history: Low
Upstream land use: Forested with logging in watershed used as a campground, especially

during hunting season.
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Excellent potential for gravity intake; de-icing accomodation  during

winter will be required.
Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate sized gravels with moderate bedload movement
Anadromous fish: YeS
Upland habitat type: Forested with alders along river.
Wetlands: None identified beyond riparian zone
Permitting Considerations: Land use, water rights
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RIVER BASIN: Gmn&Ronde
SITE NUMBER: GR4B
SITE NAME: Lower Vey Meadows at splash dam,

SITE LOCATION:
County : Union
Road Access Directions: Starkey turnoff I-80 onto Rt 244 to USFS # 5102. 34 miles from La

Grande. Site at old splash dam at opening of Canyon into Vey
Meadows.

River Mile : 199
USGS l:lOO,OOO  Quad Ref.: LaGran&,  Ore USGS 7.5’ Quad Ref.: Limber Jim

Creek.Ore
Section: 19 Township: T6S Range: R36E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

private
Duane west.  ODF&W
(503) 933-2138
Undetermined’
National Forest Campground

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to gravel road
Proximity to power and type: Noneinarea
Size (acres): Approx. 5
General topography: Flat area immediately upstream of splash dam
General soil type: Alluvial
Erosion potential: Low, except for grazing animals in upstream creek area.
Flood potential and history: Low
Upstream land use:  Forested with logging in watershed
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Stream is low gradient above splash dam, would require long supply

line.
Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Fine to medium bed materials.
Anadromous fish: Y e s
Upland habitat type: Grassy meadow, limited riparian zone
Wetlands: None identified beyond rip- zone
Permitting Considerations: Land use, water rights

D-l0



\ T3O”Nkwi-1 13:L-- ~~ -3, 3 ‘( ’ i?.’ ‘i IczY ~~‘Li~~~z
.\L-2 JF- w

P ._5
~ . i 1,

rPl .._ Y: ,kJLJ
fj ,::’ ~+3q~~---f--gg5:‘Lgp ._ / ,I’ ,=-” .*‘/,

,&d~=*.**,+“‘i ;, ,’ ,,, ( _

‘l-; -,._.I-J/b
j ,,::, 5‘,- ’- f-c. .‘<,,.. ; LL o --: ) ‘:t,&pz=~yJ&\  ;1;

<i /?I ‘I / j (,--.  - : ( 4* /qJ ‘j ( :I

.:. ,+ ,,,,  ,;r’--,\  i &- ;y : -

-TF‘rga

~L-l‘63h

: J yp*,

‘\ j ; ,’
- :J ‘I’ , ‘;.,  ;‘b >

.-)I  24
,A_ i/ ,? i C- ,- i\q % 2 d, ,“_:_

,a”/2

? =a/v/’1s :& -- ,.-. “$ .Lq’ I. ’ / ‘**,d ’ (‘,:
i >A:: \\py@-$/+

,’ _-5jy&-. 4,’--&LP /-s,; 4 jY. J \\* jtp$;Q [ ;y$$-y;, i- ~ ( 1, ( ,/&x2 $ih_;;;&Q$
c

-i9, ’< p- .J - ^;i ,/ / ~/----yg(‘L& L- .I- i, ,f :I ,/--.i

I ‘d/ 1 ,’3?. -- ! ,-- ,,:: j :,K.!&q&.y!- z; 5 :qfz~<I’,

I ,I’ 6’. /’ :q P 1

3+44082-- ~----.

I -
/ /y- )\ \;I ~,;~,yG~.y /j ,,- -i= ;, y ,,;=5-  /I --&

--.-yx.+/+ :I <T
gj&;) 4, i/ i?; -~Jq$~l !” i.

I- .-fc+---l/ ;: .-. ) \ ;-h \:;~z3~?-?=.s-~ 1-1’G 2

‘II
, i ,,;i 1“

r ::+q,$j ,. :‘;&,,K.\
+

.~~~~~~~~

: ;;--- -;.-qi :, .,+- , i,3” h ~~~...~~~y~-;  i .\, i y$$j*J~, ‘\ ,i, -5 \:
I , I

1 Site: Vey Meadows

D-11



RIVER BASIN: Gmnde Rcmde
SITE NUMBER: GR5
SITE NAME: sheep Creek
SITE LOCATION: Idtersection  of USFS roads on Sheep Creek above (to west of) Vey

Meadows.
County : Union
Road Access Directions: Starkey tumoff I-80 onto Rt 244 to Vey Meadows past Vey ranch

house. West on East Sheep Road approx. 0.5 miles past Vey ranch
house Site at intersection of East Sheep Road with Sheep Creek.

River Mile : 201
USGS l:lOO,OOO  Quad Ref.: LaGmnde,  Ore USGS 7.5’ Quad Ref.: Fly

Valley,Ore
Section: 12 T o w n s h i p :  6S Range: 35E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

USFS
Duane JVest.  ODF&W
(503) %3-2138
undmincd
National Forest Land

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to gravel road
Proximity to power and type: None
Size (acres): <2 acres
General topography: Flat, sloping downsaea
General soil type: Alluvial
Erosion potential: LOW
Flood potential and history: Low
Upstream land use: Forested with some logging.
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Potential for gravity intake n&r culvert under road.
Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate sized gravels.
Anadromous fish: YeS
Upland habitat type: Some alders  along stream, riparian fencing upstream.
Wetlands: None identified beyond riparian zone.
Permitting Considerations:

D--12



1 Site: Sheep Creek

D-13



RIVER BASIN: GrandeRonde
SITE NUMBER: GR6
SITE NAME: Beaver Creek
SITE LOCATION:
County : Union
Road Access Directions: Starkey tumoff  I-84 to Beaver Creek confluence with Grande Ronde.
River Mile : 179
USGS l:lOO,OOO  Quad Ref.: La Gmnde, Ore USGS 7.5’ Quad Ref.:Kamela

SE ,Ore
Section: 30 Township: T3S Range: R36E

O W N E R S H I P
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Vey on north bank and other private owner on south bank.
Duane West, ODF&W
(503) %3-2138
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to main road.
Proximity to power and type: Adjacent
Size (acres): 5-10  acres
General topography: Level on both sides of river.
General soil type: Alluvial ’
Erosion potential: LOW
Flood potential and history: Low on north side of river. South side is braided channel of Beaver Ck.

Upstream land use:
’ Water rights:

with associated riparian zone and high flood potential.
Residential, grazing, logging.
Undetermined

WATER SUPPLY
Gravity supply evaluation: Good, with supply pipeline upstream on Grande Ronde
Groundwater evaluation: Moderate potential for > 500 gpm wells based upon geology and local

well logs. Basalt aquifers.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Grande Ronde with moderate bedload  movement. Beaver Ck. braided

channel through riparian zone at confluence.
Anadromous fish:
Upland habitat type: En field and f&ing  access parking near bridge on north side.

Riparian on Beaver Ck. side.
Wetlands: Beaver Creek mouth is all wetlands. Development would require

detailed delineation of wetland areas.
Permitting Considerations: Water rights and wetlands.
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RIVER BASIN: Gmn&Ronde
SITE NUMBER: GR7
SITE NAME: Sanderson Springs, Mill Creek
SITE LOCATION: Vie h Phyllis Morris Property
County : Union
Road Access Directions: Approx. 5.7 miles north of Imbler on Mill Creek Road.
River Mile : N/A
USGS l:lOO,OOO  Quad Ref.: Enterprise.Ore. USGS 7.5’ Quad  Ref.: Sanderson

Spring, Ore.
Section: 35 Township: TlN Range: R38E

OWNERSHIP
Owner Name: Vie & Phyllis Morris
Contact Name: Duane West, ODF&W
Contact Phone: (503) %3-2138
Zoning: Undertermined
Land Use /Jurisdiction: Agriculture, residential

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to p&xl  road.
Proximity to power and type: Adjacent
Size (acres): . 1-2 acres.
General topography: Level to gently rolling pasture.
General soil type: Alluvial
Erosion potential: High suspended sediment loads in Mill Creek during storms from runoff

of eroded soils. Limited riparian vegetation throughout this general

Flood potential and history: 2
Upstream land use: Residential, grazing.
Water rights: Undetermined ,

WATER SUPPLY
Gravity supply evaluation: Poor
Groundwater evaluation: Moderate potential to develop springs.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Grazed pastme  land at spring, limited stream habitat prior to confluence

with Mill Creek.
Anadromous fish: No
Upland habitat type: Riparian and pastures
Wetlands: Spring source is a wetland.
Permitting Considerations: Groundwaterrights.
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RIVER BASIti:
SITE NUMBER:
SITE NAME:
SITE LOCATION:

County :
Road Access Directions:

Gxan&~Ronde
GR8
Lower Willow Creek near Imbler.
No specific site identified,  general area of interest is the lower reach of
Willow Creek from its confluence with the Grande Ronde River to
approximately 1 mile upsh-eam.
Union
Highway 82 approximately 2 miles north of Imbler, just south of
Rhinehart. Courtney Lane to east off Highway 82 parallels Willow
Creek on its north side, turns and crosses creek near limit of upstream
area of interest.

River Mile : Grande Ronde RM 105.5 is Willow Creek mouth (approx)
USGS l:lOO,OOO  Quad Ref.: LaGrande,  Ore USGS 7.5’ Quad Ref.:Imbler,
ore.
Section: 9 T o w n s h i p :  1S Range: 39E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Undetermined
Duane West, ODF&W
(503) %3-2138
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to paved roads, no good access to stream within its lower

lldl.

Proximity to power and type: Power available along highway.
See (acres): Various small ,c2 acre, sites in this area
General topography: Flat
General soil type: Alluvial
Erosion potential: Moderate  during high runoff
Flood potential and history: Malerate
Upstream land use: Agriculture, residential
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Undetermined
Groundwater evaluation: Moderate potential for 500 - 1000 gpm wells based upon geology and

local well logs. Basalt aquifers or sedimentary aquifers.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Convoluted chanFe1 within marshy area.
Anadromous fish: YeS
Upland habitat type: Deciduous riparian zone, marsh vegetation
Wetlands: Yes. Development would require detailed delineation.
Permitting Considerations: Wetlands
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RIVER BASIN: Grade Ronde
SITE NUMBER: GR9
SITE NAME: Indian Creek
SITE LOCATION:
County : Union
Road Access Directions: Hwy 82 to Elgin Lumber Rd. between Imbler and Elgin, Ore. left on

Rinehart Lane to Indian Ck. Rd. Site above last house.
River Mile : Undetermined.
USGS l:lOO,OOO  Quad Ref.: LaGrande,Om USGS 7.5’ Quad Ref.:Gasset  Bluff,

OR
Section: ? T o w n s h i p :  2s Range: 39E

OWNERSHIP
Owner Name: Private
Contact Name: Duane West, ODF&W
Contact Phone: (503) %3-2138
Zoning: Undetermined
Land Use /Jurisdiction: Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Adjacent gravel road,.& is below road in narrow,  steep sloped  area Of

minage.
Proximity to power and type: 3 Phase at farm immediately down stream of site.
Size (acres): 5-10
General topography: L e v e l
General soil type: Alluvial
Erosion potential: LOW
Flood potential and history: Low
Upstream land use: Grazing
Water rights: unknown

WATER SUPPLY ’
Gravity supply evaluation: Good, high gradient
Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Narrow canyon with riffles and cascades above site.
Anadromous fish: YeS
Upland habitat type: Steep slope forested with conifers and deciduous trees
Wetlands: Riparian zone, other not determined.
Permitting Considerations:
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RIVER BASIN: Gmn&Ronde
SITE NUMBER: GRlO
SITE NAME: Grande Ronde near Elgin
SITE LOCATION: Approx. 4 mile reach of Grande Ronde River downstream of Elgin.
County : Union
Road Access Directions: Access off Palmer Jet. road heading north from Elgin. Two unpaved

roads to east at approximately 1 and 1.5 miles north of Elgin lead to
river. Railroad ROW parallels river in this area.

River Mile : Approx. RM 94 to 99, just north of Elgin
USGS l:lOO,OOO  Quad Ref.: LaGmn&,Ore  USGS 7.5’ Quad Ref.:Elgin,
OR
Section:

;:I0
T o w n s h i p :  2 N Range: 39E

Section: T o w n s h i p :  1N Range: 39E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Undetermined
Duane West. ODF&W
(503) %3-2138
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Unimproved dirt roads lead to site area
Proximity to power and type: Limited power availability depending on location within this

area
Size (acres): Numerous sites of 1 to several acre&
General topography: Flat, level flood plain
General soil type: Alluvial
Erosion potential: Moderate during high runoff
Flood potential and history: Moderate, sites within IOO-year  floodplain
Upstream land use: Agriculture
Water rights: Uild~ined

WATER SUPPLY
Gravity supply evaluation: Very low gradient in this reach
Groundwater evaluation: Moderate potential for 1000 gpm wells based upon geology and local

well logs. Basalt aquifers.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat:
Anadromous fish: YeS
Upland habitat type: Pastureland with limited riaprian  vegetation
Wetlands: Specific sites considered within area would require delineation for non-

riparianwetlandanzas
Permitting Considerations: Water rights, wetlands
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RIVER BASIN GrandeRon&
SITE NUMBER GRll.
SITE NAME Luokingglass  Hatchery
SITE LOCATION Looking glass Hatchery
County Union
Road Access Directions Highway 82 east from E&in for approx. 4.5 miles. North on Palmer

JCL road approximately 12 miles to Palmer Jet. on the Grande Ronde
River. Approx. 2 miles north of Palmer Jet. along Lookingglass
Creek to hatchery

River Mile Lookingglass Creek empties into Grande Ronde River at approximately
RM 85

USGS l:lOO,OOO  Quad Ref. La Grande, OR
USGS 7.5’ Quad Ref. Rondowa, OR
Section 18,19 T o w n s h i p  3 N Range 4OE
OWNERSHIP
Owner Name Hatchery opemted  by ODF&W
Contact Name Scott Lusted, Hatchery Manager
Contact Phone
Z o n i n g  * Undetermined
Land Use /Jurisdiction Existing fBh hatchery
GENERAL CHARACTERISTICS
Proximity to road
Proximity to power
Size (acres)
General topography
General soil type
Erosion potential
Flood potential and history
Upstream land use
Water rights
WATER SUPPLY
Gravity supply evaluation
Groundwater evaluation

All weather gravel road to site, some winter access problems
Power to site
5-10
Developed on series of benches along Lookingglass Creek
Alluvial

GenemIly  undeveloped upstream
Undetermined beyond current water rights for hatchery

Good, existing intake with some winter icing problems
Good, existing groundwater development

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Rocky, moderate to high gradient stream
Anadromous fish YCS
Upland habitat type Forested steep slope
Wetlands None identified beyond riaprian xone
Permitting Considerations ‘Overlap with existing LSRCP facilities
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RIVER BASIN: Grm& Ronde
SITE NUMBER: GR12
SITE NAME: Wildcat Ck.
SITE LOCATIGN:
County : Wallowa
Road Access Directions: Estimated 8 miles southeast  of Troy, Ore. on gravel road which parallel

Grande Ronde R. Road begins at Hwy 3 bridge over river at
Rattlesnake grade. It begins in Washington and parallels river from this
point through Troy to Wildcat Ck.

River Mile : 5 4
USGS l:lOO,OOO  Quad Ref.: Enterprise, Ore
USGS 7.5’ Quad Ref.: Troy, OR
Section: 19 T o w n s h i p :  5N Range: 43E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Private
Brad Smith, ODF&W
(503) 426-3279
UndeteXmilXd
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Adjacent gravel road.
Proximity to power and type: None
Size (acres): 2 plus;
General topography: Generally level
General soil type: Alluvial
Erosion potential: Moderate
Flood potential and history: Moderate during high flow periods.
Upstream land use: Grazing
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Good
Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: River has moderate bedload  movement
Anadromous fish: YCS
Upland habitat type: Steep grass covered slopes
Wetlands: None identified beyond riparian zone
Per.mitting  Considerations:
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RIVER BASIN: GrandeRonde
SITE NUMBER: GR13
SITE NAME: Fiih Ladder ( former USFWS Research Site)

SITE LOCATION:
county : Wallowa
Road Access Directions: Estimated 6 miles southeast of Troy, OR on gravel road. which

parallels Grande Ronde R. Road begins at Hwy 3 bridge over river at
Rattlesnake grade. It begins in Washington and parallels river from this
point through Troy to Wildcat Ck.

River Mile : 51-52
USGS l:lOO,OOO  Quad Ref.: Enterprke, Ore
USGS 7.5’ Quad Ref.: Troy, OR
Section: 19,20 Township: 5N - Range: 43E

OWNERSHIP
Owner Name:

.
ODF&W  owns portion of site within Wenaha State Wildlife Area.
Owner of portion with former facility unknown.

Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Brad Smith, ODF&W
(503) 426-3279
Undetermined
Wenaha State Wildlife Area/State of Oregon

GENERAL CHARACTERISTICS
Proximity to road- : Adjacent gravel paved road
Proximity to power and type: None
Size (acres): 10+ acres
General topography: Level around site.
General soil type: Alluvial
Erosion potential: LOW
Flood potential and history: High flooding potential. Facility had experienced flood damage in the

past.
Upstream land use: Grazing
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Existing concrete channel approx. 40’ x 100’. Channel is set up for

direct diversion of river. There is potential for upgrading of existing
structure for use as a facility or possibly use of diversion structtue with
a new facility.

Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: River has moderate bedload movement
Anadromous fish: YCS
Upland habitat type: Grain field adjacent to site which is planted by ODF & W for wildlife.

The site is on an old gravel bar of river.
Wetlands: None identified beyond riparian zone.
Permitting Considerations:
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RIVER BASIN: Grade Ronde
SITE NUMBER: GR14
SITE NAME: Flora Grade (Schoolbus Flats)

SITE LOCATION:
County : wallowa
Road Access Directions: 2.5 miles NE of Troy along road from Hwy 3 at Rattlesnake Grade

bridge over Grande Ronde R.
River Mile : 42.5 - 43
USGS l:lOO,OOO  Quad Ref.: Enterprise, Ore
USGS 7.5’ Quad Ref.: Troy, OR
Section: 26.35 T o w n s h i p :  6 N Range: 43E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Private
Brad Smith, ODF&W
(503) 426-3279
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Adjacent gravel paved mad.
Proximity to power and type: Adjacent to site
Size (acres): 2 plus
General topography: Level around site. Site is an existing narrow river side channel

approximately 300 yards long. The island created is a narrow long strip
of land approx. 4 feet high with some secondary growth cottonwoods
and willows.

General soil type: Alluvial
Erosion potential: Moderate
Flood potential and history: Moderate during high river flow periods. Reported past damage in the

Upstream land use:
Water rights:

ELg
Undetermined

WATER SUPPLY
Gravity supply evaluation: Good, high gradient. Potential problems with ice scour
Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: River has moderate bedload movement and channel has gravels with

moderate to low gradient,
Anadromous fish: YCS
Upland habitat type: Pasture
Wetlands: None identified beyond riparian zone
Permitting Considerations:
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RIVER BASIN: GrandeRonde
SITE NUMBER: GR15
SITE NAME: Cottonwood Creek. LSRCP Steelhead Acclimation Facility

SITE LOCATION:
County :
Road Access Directions:

Asotin, Wa.
Highway 129 north from Enterprise approximately 45 miles to bridge
over Grande Ronde River. West along gravel road on north side of river
forapproximately 2.25 miles to mouth of Cottonwood Creek.

River Mile : 28.7 -/
USGS l:lOO,OOO  Quad Ref.: Enterprise,ore
USGS 7.5’ Quad Ref.:Mountain View, Wash.
Section: 33 T o w n s h i p :  7 N  ->,c‘ 1 Range: 44E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Washington Department of Wildlife
Brad Smith, ODF&W
(503) 426-3279
Undetermined
Existing acclimation facility

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to road.
Proximity to power and type: Power at existing facility
Size (acres): Approx. 5
General topography: Level around site.
General soil type: Alluvial
Erosion potential: LOW
Flood potential and history: Low
Upstream land use: Grazing
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Existing gravity supply from Cottonwood Ck. used for steelhead

acclimation. Could be developed to allow gravity supply from GRR if
rlesild

Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: River has moderate bedload  movement
Anadromous fish: YCS
Upland habitat type: steep slope, grassy

. Wetlands: None identified beyond riparian zone.
Permitting Considerations:
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RIVER BASIN Grade Ronde
SITE NUMBER GR16
SITE NAME Wallowa Lake

SITE LOCATION
county Wallowa
Road Access Directions Main road through Joseph to dam at base of Wallowa  Lake. General

site area on south side of river near USGS gaging station.
River Mile Wallowa River RM 50
USGS l:lOO,OOO  Quad Ref. Enterprise, OR
USGS 7.5’ Quad Ref. Joseph, OR
Section 536 T o w n s h i p  3s Range 45E
OWNERSHIP
Owner Name various private owners
Contact Name Brad Smith, ODF&W
Contact Phone 426-3279
Zoning Undetermined
Land Use /Jurisdiction Mostly residential, some agriculture
GENERAL CHARACTERISTICS
Proximity to road Several roads lead to site area
Proximity to power Power available
Size (acres) Approx. 5 acres
General topography Flat
General soil type Alluvial
Erosion potential Low, some erosion from residential devlopment
Flood potential and history Low
Upstream land use Wallowa Lake
Water rights Undetermilled
WATER SUPPLY
Gravity supply evaluation Good location if intake at dam could be developed
Groundwater evaluation N/A
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat
Anadromous fish Yes. to base of dam
Upland habitat type Rolling pastureland and forest
Wetlands None identified outside riaprian zone
Permitting Considerations Waterrights, land use
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wallowaRIVER BASIN:
SITE NUMBER:
SITE NAME:

GR17
Hayes Fork - Praire Ck.

SITE LOCATION:
County : Wallowa
Road Access Directions: South of Enterprise on Highway 82 towards Joseph approximately 2.5

miles. Springs located just east of highway on improved road.
River Mile : .47
USGS l:lOO,OOO  Quad Ref.: Grangeville,  ID
USGS 7.5’ Quad- Ref.: Joseph NW, OR
Section: 7.8 T o w n s h i p :  2s Range: 45E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Private
Brad Smith ODF&W
(503) 426-3279
Undetermined
UlKle?CZllIil-led

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to gravel road.
Proximity to power and type: Power nearby L

Size (acres): Some space for a small facility, but most of it appears to be wet
bottomland.

General topography: Level
General soil type: Alluvial and very fine deposits.
Erosion potential: LOW
Flood potential and history: Modexate
Upstream land use: Grazing
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Low
Groundwater evaluation: Alluvial or glacial aquifers with good potential for > 500 gpm wells..

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate to fine materials in and along springs.
Anadromous fish: No.
Upland habitat type: Pastures.
Wetlands: Yes, wet meadow vegetation at site.
Permitting Considerations: Water rights
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RIVER BASIN Grade  Ronde
SITE NUMBER GR18
SITE NAME V(allowa Hatchery

SITE LOCATION
County Wallowa
Road Access Directions On Fish Hatchery Road, SW side of Enterprise.
River Mile Wallowa River RM 40
USGS l:lOO,OOO  Quad Ref. Grangeville. ID
USGS 7.5’ Quad Ref. Enterprise, OR
Section 3 T o w n s h i p  2s Range

OWNERSHIP
Owner Name ODF&W
Contact Name Brad Smith, ODF&W
Contact Phone 426-3279
Zoning UndeteIlnitled
Land Use /Jurisdiction Existing hatchery

44E

GENERAL CHARACTERISTICS
Proximity to road Developed facility with improved road access
Proximity tp power Developed facility with existing power supply
Size (acres) 5-10
General topography Flat
General soil type Alluvial
Erosion potential LOW
Flood potential and history Low
Upstream land use Agriculture, residential
Water rights UlIdetermilXd

WATER SUPPLY
Gravity supply evaluation Good existing supply
Groundwater evaluation Esixting development, Moderate potential for expanded development .

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat
Anadromous fish YeS
Upland habitat type Deciduous riparian zone, pasture
Wetlands None identified beyond riparian zone
Permitting Considerations
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RIVER BASIN Grade Ronde
SITE NUMBER GR19
SITE NAME Big Canyon Creek

SITE LOCATION
County wallowa
Road Access Directions Highway 82 between Elgin and Enterprise. Approximately 1 mile east

of Minam at confluence of WaIlowa River and Big Canyon Creek. On
S. side of Wallowa River.

River Mile Wallowa River RM 11.5
USGS l:lOO,OOO  Quad Ref. Enterprise, OR
USGS 7.5’ Quad Ref. Minam. OR
Section 28 T o w n s h i p  2 N Range 41E
OWNERSHIP
Owner Name ODF&W
Contact Name Brad Smith, ODF&W,  Enterprise  District Office
Contact Phone 426-3279
Zoning Undetermined
Land Use /Jurisdiction Existing LSRCP steelhead acclimation facility

GENERAL CHARACTERISTICS
Proximity to road
Proximity to power
Size (acres)
General topography
General soil type
Erosion potential
Flood potential and, history
Upstream land use
Water rights

WATER SUPPLY
Gravity supply evaluation
Groundwater evaluation

Improved road access to existing facility
Power developed at site
Approx.  5
Flat
Alluvial
LOW
LOW
Mixed Wallowa National Forest and private lands
Undetermined

Existing developed gravity supply
Moderate potential in deep basalt aquifer

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat
Anadromous fish Yes
Upland habitat type Forested steep slope
Wetlands None iden tifiecl  beyond riparian zone
Permitting Considerations
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RIVER BASIN Gmn&  Ronde
SITE NUMBER GR20
SITE NAME Miriam-Wallowa Confluence

S I T E  L O C A T I O N
County
Road Access Directions

wallowa
Highway 82 east from Elgin to Minam. Site is flat bench between
river and highway on south side of road just before highway bridge over
river.

River Mile
USGS l:lOO,OOO  Quad Ref.
USGS 7.5’ Quad Ref.
Section 29

OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

Wallowa River RM 9.5
Enterprise, OR

Minam, OR
T o w n s h i p  2 N Range 41E

Oregon State Parks
Brad Smith, ODF&W,  Enterprise District Office
426-3279
Undetermined
State Park/State of Oregon

GENERAL CHARACTERISTICS
Proximity to road Adjacent to highway
Proximity to power Adjacent to power ,’

Size (acres) Approx. 5- 10
General topography Flat bench approx. 10 feet above river
General soil type Alluvial /
Erosion potential Moderate along river edge
Flood potential and history Moderate
Upstream land use Generally undeveloped, railroad and highway parallel Wallowa River
Water rights Undetermined

WATER SUPPLY
Gravity supply evaluation Potential upstream on Minam
Groundwater evaluation Moderate potential for development of groundwater in deep basalt

aquifer

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Broad rocky stream with low gradient.
Anadromous fish YC!S
Upland habitat type Forested steep slope
Wetlands None identified beyond riparian zone.
Permitting Considerations Land use and zoning in Minsm State Recreation Area. Minam is Wild

and Scenic River
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RIVER BASIN: Lostine River
SITE NUMBER: GR21
SITE NAME: ODF&W Big Horn Sheep Range

SITE LOCATION:
County : Wallowa
Road Access Directions: Five plus miles south of Lo&e on the Lostine River Rd. to area

south and east of Pole Bridge.
River Mile : 10
USGS l:lOO,OOO  Quad Ref.: Enterprise, OR
USGS 7.5’ Quad Ref.: Lostine, OR
Section: 10 T o w n s h i p :  2  S Range: 43 E

OWNERSHIP
Owner Name: ODF&W
Contact Name: Brad Smith, ODF&W,  Enterprise District Office
Contact Phone: (503) 426-3279
Zoning: Undetermined
Land Use /Jurisdiction: Big Game wintering are@DF&W.

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to the paved Lostine River Rd
Proximity to power and type: Adjacent.
Size (acres):
General topography:
General soil type:
Erosion potential:

>lO. -
Level throughout area.
Alluvial deposits.
Low. The river has a very high gradient through this area which shows
extremely high, large diameter bedload  movement. Appears to have
very severe icing condition which scours channel creating mounded
gravel banks.

Flood potential and history: Potentially high immediately adjacent to the river.
Upstream land use: Eagle Cap Wilderness Area.
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation:
Groundwater evaluation:

May be very difficult due to extremely high bedload  movement.
Moderate to good potential for > 500 gpm wells based upon geology
and local well logs. Glacial or alluvial aquifers.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Extreme large size bedload  movement through entire area.
Anadromous fish: Steelhead  and Chinook.
Upland habitat type: Evergreen trees and cottonwoods throughout site.
Wetlands: None identified outside riparian zone.
Permitting Considerations: Groundwater rights.
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RIVER BASIN: Lostine River
SITE NUMBER: GR22
SITE NAME: Strathcam  Ranch

SITE LOCATION:
County : Wallowa
Road Access Directions: Approximately 4 miles south of L.ostine  on the Lostine River Rd. Site

is approximately 100  yards off gravel drive leading to ranch on north
side of moraine.

River Mile : 10
USGS l:lOO,OOO  Quad Ref.: Enterprise, Ore.
USGS 7.5’ Quad Ref.: Lo&e, OR
Section: 34 T o w n s h i p :  1  S Range: 43 E

O W N E R S H I P
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Bruce Stratheam
Brad Smith, ODF&W,  Enterprise District Office
(503) 426-3279
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Less than l/2 mile on gravel road from Lostine River Rd.
Proximity to power and type: 3 Phase power to site.
Size (acres): Approximately 5 acres
General topography: Level bench adjacent to river.
General soil type: Alluvial deposits.
Erosion potential: LOW

Flood potential and history: Low
Upstream land use: Farming and ranching.
Water rights: U&%llTlilled

WATER SUPPLY
Gravity supply evaluation: Possible using a weir which would have to be constructed in the

vicinity of the reservoir to achieve adequate head. Buried supply

Groundwater evaluation:
pipeline under moraine to site.
Moderate to good potential for > 500 gpm wells based upon geology
and local well logs. Glacial or alluvial aquifers.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Low bcdload movement through a the relative flat gradient reach above

potential site.
Anadromous fish: Steelhead and Chinook.
Upland habitat type: Forested upland area. pasture, meadow and private residence.
Wetlands: None identified outside riparian zone.
Permit.ting  Considerations: Water rights.
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RIVER BASIN: Lostine River
SITE NUMBER: GR23
SITE NAME: Lostine Dam

SITE LOCATION:
County : Wallowa
Road Access Directions: Approximately 1.25 miles south of Lostine on Lostine River Rd., just

upstream of Wynan’s Trout Farm at the Lostine Dam.
River Mile : 7
USGS l:lOO,OOO  Quad Ref.: Enterprise, OR
USGS 7.5’ Quad Ref.: Lostine, OR
Section: 22 Township:  1  S Range: 43 E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Private, Unknown
Brad Smith, ODF&W,  Enterprise District Office
(503) 426-3279
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : This site is for adult capture facility. The existing dam and diversion is

very old, but constructed to allow adult fish passage. Immediately
upstream, the river is natrower. The best location for a capture facility
would require obtaining private land across from paved road. Access
would be by private drive and wood bridge.

Proximity to power and type: Adjacent.
Size (acres): Land is a very large pasture, >lO acres.
General topography: Very limited level area available on east side. West side has narrow

river bottom and flood plain with large pasture.
General soil type: Alluvial deposits.
Erosion potential: LOW
Flood potential and history: Moderate
Upstream land use: Farming and ranching.
Water rights: Undetermined, irrigation diversion at dam.

WATER SUPPLY
Gravity supply evaluation: Possible using a diversion weir.
Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: High bedload  movement.
Anadromous fish: St&head and Chinook.
Upland habitat type: Riparian vegetation along river. Upland area pasture
Wetlands: None iden tifled beyond riparian zone
Permitting Considerations: Water rights.
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RIVER BASIN: Lostine River
SITE NUMBER: GR24
SITE NAME: Cross-Valley Diversion (Clear Water Ditch)Jeny  MC Clear Ranch)

SITE LOCATION:
C o u n t y  : wallowa
Road Access Directions: East on gravel road off Hwy 82, approximately 3 miles north  of

Lostine at the McClear  Ranch.
River Mile : 3
USGS l:lOO,OOO  Quad Ref.: Enterprise, Ore.
USGS 7.5’ Quad Ref.: Evans, Ore.
Section: 32.33 Township:  1  N Range: 43 E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Jerry McClear
Brad Smith, ODF&W,  Enterprise District Office
(503) 426-3279
Undetermilled
UlIdetermilKXl

GENERAL CHARACTERISTICS
Proximity to road : Estimated at l/z mile upstream of ranch building. No vehicle access.

A road would have to be constructed, which would encroach on field.
Proximity to power and type: Estimated at l/2 mile from ranch.
Size (acres): Very little on river. May he enough for small temporary adult holding,

if site used for adult capture.
General topography: Limited level area available. River bottom and flood plain..
General soil type: Alluvial deposits.
Erosion potential: High
Flood potential ‘and history: High
Upstream land use: Farming and ranching.
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Possible using a diversion weir.
Groundwater evaluation: NM

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: High bedload  movement.
Anadromous fish: Steelhead and Chino&.
Upland habitat type: Mature cottonwoods and riparian vegetation along river. Upland area is

farmed land.
Wetlands: River bottom riparian zone.
Permitting Considerations: Water rights
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Site: Cross-Valley Diversion
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RIVER BASIN: Grande Ronde, Catherine Creek
SITE NUMBER: GR25
SITE NAME: Catherine Creek at Davis Dam

SITE LOCATION:
County : Union
Road Access Directions: Between LaGrande  and Union near site of former hot springs resort
River Mile : .
USGS l:lOO,OOO  Quad Ref.: Enterprise, OR
USGS 7.5’ Quad Ref.:
Section: Township: Range:

OWNERSHIP
Owner Name: Private
Contact Name: Duane West, ODF&W, LaGrande  District Office
Contact Phone: (503) %3-2138
Zoning: UlKle&rmilltXl
Land Use /Jurisdiction: UndeternliXd

GENERAL CHARACTERISTICS
Proximity to road : Estimated at l/2 mile along gravel road off paved road
Proximity to power and type: Estimated at l/2 mile from ranch.
Size (acres): >5 acres
General topography: River bottom and flood plain. Level pastures above river
General soil type: Alluvial deposits.
Erosion potential: High
Flood potential and history: High
Upstream land use: Farming and ranching.
Water rights: Undetermined

WATER SUPPLY
Gravity supply evaluation: Possible using existing diversion weir.
Groundwater evaluation: NIA

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Minimal riparian cover.
Anadromous fish: Steelhead and Chinook.
Upland habitat type: Some mature cottonwoods and riparian vegetation along river. Upland

am is fanned land
Wetlands: River bottom riparian zone.
Permitting Considerations: Water rights
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RIVER BASIN Grande Ron&, Minam River
SITE NUMBER GR26
SITE NAME Minam River l/4 to 1 mile above Wallowa Confluence

SITE LOCATION
County Wallowa
Road Access Directions Highway 82 east from Elgin towards Enterprise. North on road next to

grocery store at Minam. Site is flat bench behind grocery store and
power substation on west side of Wallowa River. Most upriver site is
approximately 1 mile south of Minam and reached by steep, dirt access
road on E side of highway.

River Mile Minam River RM 0.25 to 1
USGS l:lOO,OOO  Quad Ref. Enterprise, OR
USGS 7.5’ Quad Ref. Minam. OR
Section 29,31 T o w n s h i p  2 N Range 41E

OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

ODF&W
Duane West, ODF&W,  Enterprise District Office
426-3279
Undetermined
State Park/State of Oregon

GENERAL CHARACTERISTICS
Proximity to road
Proximity  to  power
Size (acres)
General topography
General soil type
Erosion potential
Flood potential and history
Upstream land use
Water rights

WATER SUPPLY
Gravity supply evaluation

Groundwater evaluation

Adjacent to improved gravel road
Power substation at S. end of site
Approx. 10
Flat bench approx. 10 feet above river
Alluvial
Moderate along river edge
Moderate
Generally undeveloped, railroad and highway parallel Wallowa River
Undetermined

Potential intake location near Minam Wallowa  confluence at Highway
82 bridge. Low head; pump station on river closer to site may be more
practical.
Moderate potential for development of groundwater in deep basalt
asuifer

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Broad rocky stream with low gradient.
Anadromous fish YeS
Upland habitat type Forested steep slope
Wetlands None identified beyond riparian zone.
Permitting Considerations Land use and zoning in Minam State Recreation Area.

D-54



- #M-T<- (,!  ! !, ‘) i 1 1

i\

,l I’
\

:\\

-i ~~~.~:~~~~~~~~~----~~~~~---:> :

4

_ :-_ \ -. .26 .; 1 --\‘  \I<&. 4; .r ($f ,y<; y xg; :~
fJ[i));~:; J$\

:

-II - \ L ,

-3 <i+. +w
‘.c . . .- ; ( \ I\“:

j _ n’k -ye.?’ -2\ \ i ./c. /,p ! i.’ eI/ ‘. ,= L ; . 1
:’

-.
f

8 LJ A- ,r_.
! UT r-i :; :,, i, / _ ?e-,. : a__*

ISite: Minam R M-1 mi. above Wallowa  cod.



RIVER BASIN Grade Rondt.  Walbwa  River
SITE NUMBER GR27
SITE NAME Walbwa  River l/2 mile  below  Minam  Confluence

SITE LOCATION
COPII  ty Wallowa
Road Access Directions Highway82castfranElgintowardsEnteqrisc.  Narthonroadnextto

grocerystoreatlvlluam.  Siteisflatheuchhehimdgmcerystouzaud
power substation on west side of Wallowa  River.

River Mile Wallows River RM 9.5
USGS 1:100,000  Quad Ref. Entaprise,  OR
USGS 7.5’ Quad Ref. Minam and Howard  Butte,  OR
Section 29 Township 2 N Range 41E

OWNERSHIP
Owner Name Oregon StatcFbrlcs
Contact Name Brad Smith, ODFBW,  Entaprisc  District  Office
Contact Pbone 426-3279
Zoning Undetamined
Land Use /Jurisdiction statePark/SIateofOregcm

GENERAL CHARACTERISTICS
Proximity to road
Proximity to power
Size (acres)
General topography
General soil type
Erosion potea tial
Flood potential and bistory
Upstream land use
Water rigbts

WATER SUPPLY
Gravity supply evaluation

Groundwater evaluation

Adjacenttoimpmvedgzavelroad
Fowcrsubstationats.cndofsitc
Approx.  10
Flathenchappmx.1Ofcctaboveriva
Alluvial
Modemeabngriveredgc

railrc&andhighwayparallelWaIbwaRiva

Potential  intake  bcatbn near Minam  Walbwa  an&axe  at Highway
82hridge.  L.cnvhe&pumpstati~onrivezclasatositemaybcmae
practical-
Modeaatepountialfardevcbpmcntofgnnmdwam indecpbasalt
aquifa

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Broadmckystreamwithbwgradient
Aaadromous fish YeS
Upland babitat type -=JPwe
Wetlands Noneidentifkdheyondr@ianzunc.
Permitting Considerations lalduseandzoninginMiluimstauReaeabionArea
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RIVER BASIN:
SiTE NUMBER: z!F-w--
SITE NAME: WenahaRiVC!C1Mmibl&OVCTroy
SITE LOCATION:
Coonty : Wallowa
Road Access Directions: AtTmy.OR.  Ch@sWedmRivaatmmtbbeadiqsoutboutd

Tray. Wcaakq@avebad~toWamhaRivatolargef)aa.rppoxnnrsvJy1/2mikaltkictown.
River Mile : FE!5
USGS l:ltl&gtlO Quad Ref.: En*orc
USGS 7.5’ Qoad Ref.: Tmy.  OR
Section: 45 T o w a s b i p :  5N Ramge: 43E

OWNERSHIP
Owner Name: ODF&W
Contact Name: Bmd Smith, ODF&W, En&qxk Disht Ofkc
Cont8ct  Wore: (503)426-3279
Zoning:
Land Use /Jorlsdiction: wildandsculicRiver~jmisdictioa

GENERAL  CHARACTERISTICS
Proximity to road : Aaiscarlrravel-
Proximity to power 8nd typez I’lmcatsite.  Availabbintown.
Size (rcres): 5 @PPJa
General topography:
General soil type: itiE3”
Erosion  potential:
Flood potential 8nd history: ~dmingbigbfIowpuilxk
Upstream land mse: chzing,NlNbnalForrstland,walabastatewBdlifcAFea
Water rigbts:

WATER SUPPLY
Gravity supply l vaIoatloa: Good
Groondwater evaluat ion:  N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habiit:
Aaadromom  flsb: zF=---
Upland habitat type: Slbcpgrsss-rbm
Wetlands: Iuoncidmti6aibeyuldriplrienaone
Permitting Considerations: Wild ard s#nic River m&uiaas
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RIVER BASIN Imnaha
SITE NUMBER 11
SITE NAME Indian Crossing

SITE LOCATION
County Wallowa
Road Access Directions SE. from Enterprise towards Imnaha, S on Forest Service Road 39

towards State Hwy. 86 and Halfway shortly after entering Little Sheep
Creek drainage. Continue on FS 39 over pass and down Gumboot
Creek drainage to Imnaha River. Follow road along Imnaha River
upstream bearing west at Ollokot Campground onto dirt road.
Continue along Imnaha River approximately 9 miles to Indian
Crossing Campground. Site on west  side of river across bridge.

River Mile RM 57
USGS l:lOO,OOO  Quad Ref. Enterprise, OR and Riggins, ID-OR
USGS 7.5’ Quad Ref. Deadman Pt., OR
Section mmwed T o w n s h i p  5s Range 47E

OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

U.S. Forest Service
Brad Smith, ODF&W,  Enterprise District Office
(503) 426-3279
Undetermined
Wild and Scenic River and Hells  Canyon National Recreation
AreaKJSFS jurisdiction

GENERAL CHARACTERISTICS
Proximity to road 9 miles from all weather road. Not maintained during winter
Proximity to power
Size (acres) 2-3 acres in flats along river
General topography flat to rolling with rock outcrops
General soil type Alluvial
Erosion potential LOW

Flood potential and history Low
Upstream land use Eagle Cap Wilderness Area
Water rights Undetermined

WATER SUPPLY
Gravity supply evaluation Good potential at site below bridge on W side of river
Groundwater evaluation N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Moderate gradient. Boulder, riffle, pool complexes
Anadromous fish YeS
Upland habitat type Forested steep slope
Wetlands None observed outside riparian zone
Permitting Considerations Wild and Scenic River restrictions, National Recreation Area

restrictions
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RIVER BASIN: Imnaha
SITE NUMBER: I2
SITE NAME: Gumboot Creek (Fish Weir)

SITE LOCATION:
County :
Road Access Directions:

Wallowa
South of Town of Imnaha on Upper Imnaha Road, USFS Rd #3955 in
Hells Canyon National Recreation Area, Wallowa  National Forest-On
Imnaha R. immediately downstream of Gumboot Ck. At existing
Gumboot Ck. LSRCP Imnaha Satellite facility (Fish Weir).
47River Mile :

USGS l:lOO,OOO  Quad Ref
USGS 7.5’ Quad Ref.:
Section: 30

.:

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Grangeville, ID
Puderbaugh Ridge, Ore.
Township: T4S Range: R 48 E

ODF&W
Brad Smith,ODF&W,  Enterprise District Office.
(503) 426-3279
Unknown
Existing Facility/ U.S. Forest Service -Nat. Rec. Area

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to ah-weather gravel road.
Proximity to power and type: 3-Phase adjacent to site.
Size (acres): Some space available for expansion of existing acclimation facility or

other small facility.
General topography: Level
General soil type: Alluvial deposits.
Erosion potential: L O W

Flood potential and history: Low
Upstream land use: National Forest, Hells Canyon National Recreation Area
Water rights: Unknown

WATER SUPPLY
Gravity supply evaluation: Existing gravity intake for existing acclimation facility which is in use

March and April. Some minor icing problems, but facility has only
been in use for two seasons. Acclimation pond sized at 250K smolts at
15/lb.

Groundwater evaluation: Unknown at this time.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate to high bedload movement.
Anadromous fish: Steelhead  and Spring Chinook.
Upland habitat type: Forested.
Wetlands: No identified wetlands on site.
Permitting Considerations: Water rights, Restrictions within NRA and Wild and Scenic Rivers Act
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Site: Gumboot Creek (fish weir)
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RIVER BASIN: Imnaha
SITE NUMBER: I3
SITE NAME: Imnaha/  Confluence of Grouse Ck.

SITE LOCATION:
County : Wallowa
Road Access Directions: 16 miles south of Town of Imnaha on Upper Imnaha Road. USFS Rd

#3955.  On Imnaha R. at confluence of Grouse Ck.
River Mile : 35
USGS l:lOO,OOO  Quad Ref.: Grangeville,  ID
USGS 7.5’ Quad Ref.: Jaynes Ridge, OR
Section: 16/21 Township: T3S Range: R 48 E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Private
Brad Smith ODF&W
(503) 426-3279
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to ah-weather gravel road.
Proximity to power and type: 3-Phase adjacent to sites.
Size (acres): Very limited area at site.
General topography: Moderate slopes.
General soil type: Aluvial  deposits.
Erosion potential: LOW

Flood potential and history: Low
Upstream land use: Grazing
Water rights: Unknown

WATER SUPPLY
Gravity supply evaluation: Site well above river.
Groundwater evaluation: N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate to high bedload movement.
Anadromous fish: Steelhead and Spring Chinook.
Upland habitat type: Pasture and forest.
Wetlands: No identified wetlands on site beyon riparian zone.
Permitting Considerations: Water rights
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RIVER BASIN Imnaha
SITE NUMBER 14
SITE NAME Big Sheep-Lick Creek Confluence

SITE LOCATION
County
Road Access Directions

Wallowa Co.
SE. from Enterprise towards Imnaha. S on Forest Service Road 39
towards State Hwy. 86 and Halfway shortly after entering Little Sheep
Creek drainage. Continue up to Big Sheep Creek and bear NE on FS
road 140 down Big Sheep Creek drainage. Approximately 2 miles to
site area at confluence of Big Sheep Creek and Lick Creek.

River Mile Approximate RM 32-33 on Big Sheep Creek
USGS l:lOO,OOO Quad Ref. Enterprise, OR
USGS 7.5’ Quad Ref; Lick Creek, OR
Section unmapped T o w n s h i p  4S Range 46E

OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

U.S. Forest Service, Wallowa Nat’l. Forest
Brad Smith ODF&W
(503) 426-3279
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road

Proximity to power
Size (acres)
General topography
General soil type
Erosion potential

Flood potential and history
Upstream land use
Water rights

WATER SUPPLY
Gravity supply evaluation
Groundwater evaluation

Approximately 2 miles from all-weather road. Winter snow access
difficulty
No power in vicinity
5- 10 acres over broad area
Flat to gently sloping
Alluvial
Moderate, recent burned area on upper drainage of Big Sheep Creek
continuing down close to site area.
LOW

National Forest (Big Sheep), Nat. Rec. Area (Lick Creek).
Undetermined

Good potential at a number of locations
N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Pool, Riffle complexes
Anadromous fish Ye.5
Upland habitat type Forested steep slope, fire damge
Wetlands Much of the site area appears to contain wetland vegetations.

Development would require delineation of these areas.
Permitting Considerations Wetlands
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RIVER BASIN: Imnaha
SITE NAME: I5
SITE NAME: Big Sheep Creek - Imnaha Confluence

SITE LOCATION:
County : Wallowa
Road Access Directions: On Imnaha R. immediately upstream of the Town of Imnaha, in the

area adjacent the confluence of Big Sheep Creek.  Two possible sites.
Site 1 on west bank of Imnaha R. immediately upstream of Big Sheep
Ckl Site 2 on the east bank, directly across from Big Sheep Ck.Both
sites on paved road, immediately upstream of the Town of Imnaha.

River Mile : 19
USGS l:lOO,OOO  Quad Ref.: Grangeville,  ID
USGS 7.5’ Quad Ref.: Imnaha, OR
Section: 16/21 Township: Tl N Range: R 48 E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Private/Unknown
Brad Smith ODF&W,  Enterprise District Office
(503) 426-3279
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Both sites immediately adjacent to paved road.
Proximity to power and type: 3-Phase adjacent to sites.
Size (acres): 3 plus
General topography: Both sites with moderate slopes.
General soil type: Alluvial deposits.
Erosion potential: LOW

Flood potential and history: Low
Upstream land use: Stock yard at site 1 and hav field/cattle grazing on site 2.
Water rights: Unknown

WATER SUPPLY
Gravity supply evaluation: Good gravity or pumped supply potential.
Groundwater evaluation: Low to moderate potential for > 500 gpm wells based upon geology

and local well logs. Igneous and metamorphic aquifers. Town water
supplied from spring located in the area.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate to high bedload  movement.
Anadromous fish: Steelhead and Spring Chinook.
Upland habitat type: Pasture and stock yard.
Wetlands: No identified wetlands on site.
Permitting Considerations: Water rights if well or spring supply used.
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RIVER BASIN: Imnaha
SITE NAME: 16
SITE NAME: Big Sheep/ Little Sheep Creek

SITE LOCATION:
County : Wallowa
Road Access Directions: Estimated 25 miles from Joseph on paved road from Joseph to Imnaha.

Site in area near bridge over Big Sheep Creek, immediately below
confluence of Big and Little Sheep Creek. Two potential sites exist at
this location. They are seperated by the private gravel road which goes
up Big Sheep Creek.

River Mile : Imnaha R. 23.4 , Big Sheep Ck 3.2
USGS l:lOO,OOO  Quad Ref.: Grangeville, ID
USGS 7.5’ Quad Ref.: Imnaha, Ore.
Section: 31 Township: TlN Range: R 48 E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Private/ Unknown
Brad Smith ODF&W,  Enterprise District Office
(503) 426-3279
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to paved road, across wooden bridge would require rebuilding.
Proximity to power and type: 3-Phase adjacent to site
Size (acres): 2 - estimated 2 acre sites.
General topography: Site 1 is low land with riparian vegetation and potential wetland. Site

2 is upland with moderate side slope.
General soil type: Alluvial deposits
Erosion potential: Site 1 is moderate to high and Site 2 is extremely low.
Flood potential and history: Site 1 is moderate to high and Site 2 is extremely low.
Upstream land use: Forested with potential logging and grazing. Cattle and sheep grazing

along creek immediately above site.
Water rights: Unknown
WATER SUPPLY
Gravity supply evaluation: Site 1 has moderate potential but quantity may be limited. Site 2

would most likely require pumping and quantity may be limiting.
Groundwater evaluation: Low to moderate potential for > 500 gpm wells based upon geology

and local well logs. Igneous and metamorphic aquifers.
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Small river gravels with moderate bedload  movement.
Anadromous fish: Steelhead and Spring Chinook.
Upland habitat type: Grazing of sheep and cattle at and immediately above site.
Wetlands: Site 1 has riparian vegetation including a long and narrow strip of

cattails running through it.
Permitting Considerations: Water rights on both sites and wetland determination on Site 1.
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RIVER BASIN Imnaha
SITE NUMBER 17
SITE NAME Little Sheep Creek

SITE LOCATION
County Wallowa
Road Access Directions From Enterprise along road to Imnaha down Little Sheep Creek

drainage. At existing LSRCP facility on Little Sheep Creek.
River Mile
USGS l:lOO,OOO Quad Ref. Enterprise, OR
USGS 7.5’ Quad Ref. Clear Lake Ridge, OR
Section undetermined T o w n s h i p  1s R a n g e  47E

OWNERSHIP
Owner Name ODF&W
Contact Name Brad Smith ODF&W,  Enterprise District Office
Contact Phone (503) 426-3279
Zoning Undetermined
Land Use /Jurisdiction Existing Facility

GENERAL CHARACTERISTICS
Proximity to road Adjacent to paved road
Proximity to power Power at facility
Size (acres) aprox. 5
General topography Flat
General soil type Alluvial
Erosion potential Low, but large quantities of silt deposited upstream
Flood potential and history Low
Upstream land use Ranching
Water rights Undetermined

WATER SUPPLY
Gravity supply evaluation Existing intake
Groundwater evaluation N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Pool and riffle, riparian vegetation limited
Anadromous fish YCS
Upland habitat type Steep, brushy slope
Wetlands None identified beyond riparian zone.
Permitting Considerations Water rights.
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RIVER BASIN: Imnaha
SITE NUMBER: I8
SITE NAME: Marr Ranch

SITE LOCATION:
County : Wallowa
Road Access Directions: Lower Imnaha Rd., which is paved, to private dirt lane along Fence Ck.

Site is on the ranch. immediately adjacent to river. On Imnaha R.
immediately below confluence of Fence Ck. and extends along river to
Fall Ck.

River Mile : 14
USGS l:lOO,OOO  Quad Ref.: Grangeville, ID
USGS 7.5’ Quad Ref.: Haas Hollow, OR
Section: Comer of 16,17,20,21  Township: T2N Range: R 48 E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Gene Marr
Brad Smith ODF8W.  Enterprise District Office
(503) 426-3279
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to paved road, down private dirt lane.
Proximity to power and type:3-Phase  adjacent to site. Major power corridor through area.
Size (acres): 5 plus
General topography: Entire site level.
General soil type: Aluvial deposits
Erosion potential: LOW
Flood potential and history: Site is in flood plain. Gene Mar-r indicated that area was only

moderately inundated during extreme river flows and this was caused by
ice jams immediately above site. There was very minimal physical
evidence of eroding flow, ice scouring action or old river braid channels
on the site.

Upstream land use: Cattle grazing along river immediately above site.
Water rights: Unknown

WATER SUPPLY
Gravity supply evaluation: Good gravity or pumped supply potential.
Groundwater evaluation: Low potential for 500 gpm wells based upon geology. Some potential

from Fence and Fall Creeks.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate to high bedload  movement.
Anadromous fish: Stcelhead  and Spring Chinook.
Upland habitat type: Sparse mature cottonwoods and scrub willows on site. Very steep

canyon walls with springs immediately adjacent to site.
Wetlands: No identified wetlands on site.
Permitting Considerations: Water rights to springs and wetland impact if springs are used as water

supply will have to be determined.
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RIVER BASIN: Imnaha
SITE NUMBER: 19
SITE NAME: Horse Creek

SITE LOCATION:
County : WaIlowa
Road Access Directions: North of Town of Imnaha on Lower Imnaha Road which continues as

the Dug Bar Rd. at Fence Ck. Dug Bar Rd. is gravel/dirt, narrow, steep
grades, switch backs and sharp comers. Site is on Imnaha R. in the
area near the bridge which crosses the Imnaha R. immediately down
stream of Horse Creek.

River Mile : 9.6
USGS l:lOO,OOO  Quad Ref.: Grangeville. ID
USGS 7.5’ Quad Ref.: Haas Hollow, OR
Section: 35 Township: T3N Range: R 48 E

OWNERSHIP
Owner Name:

Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdictio:

USFS Wallowa  National Forest, Hells Canyon National Recreation

Brad Smith ODF&W,  Enterprise District Office
(503) 426-3279
Undetermined
Undetermined

GENERAL CHARACTERISTICS
Proximity to road : Adjacent to dirt road.
Proximity to power and type: Main power corridor l/3 mile west and approximately 600 feet

in elevation above site.
Size (acres): 3-4 acres.
General topography: Limited level area available.
General soil type: Alluvial deposits.
Erosion potential: L O W

Flood potential and history: Low
Upstream land use: National Forest, Hells Canyon National Recreation Area
Water rights: Unknown

WATER SUPPLY
Gravity supply evaluation: Possible, but due to limited low level site. most likely would require

c pumped intake.
Groundwater evaluation: Low potential for > 500 gpm wells based upon geology. No local well

log data. Igneous and metamorphic aquifers.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate to high bedload movement.
Anadromous fish: Steelhead and Chinook.
Upland habitat type: Grassland and sagebrush with willows and cottonwoods along river

channel.
Wetlands: No identified wetlands on site.
Permitting Considerations: Water rights and National Recreation Area, scenic consideration for

building of any suuctures.
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RIVER BASIN: Imnaha
SITE NUMBER: 110
SITE NAME: Wayne Marks Property

SITE LOCATION:
County : Wallowa
Road Access Directions: Imnaha River Rd. upstream from town of Imhaha approximately 4.8

miles to barbed-wire gate in fence leading to bridge across Imnaha.
Cross bridge and follow tracks through fenced pastures and about 4 to 6
gates. Site is located at final gate at top end of large meadow across
river from house and corrals. Marks home is across river at downstream
end of site. Site is on west side of river opposite road, across from and
betweeen mouths of Dunlap and Thorn Creeks (on E. side of river).

River Mile : 24.25
USGS l:lOO,OOO  Quad Ref.: Grangeville,  ID
USGS 7.5’ Quad Ref.: Sheep Creek Divide, OR
Section: undesignated Township: T 1s Range: R 48 E

OWNERSHIP
Owner Name:
Contact Name:
Contact Phone:
Zoning:
Land Use /Jurisdiction:

Wayne Marks
Brad Smith ODF&W,  Enterprise District Office
(503) 426-3279
Utldetermilled
Hells Canyon NRA/US Forest Service

GENERAL CHARACTERISTICS
Proximity to road : Approximately 0.5 miles through fields from all weather gravel road.
Proximity to power and type: 3-Phase adjacent to site across Imnaha River.
Size (acres): 5 plus
General topography: Flat, sloping gradually downstream and to river.
General soil type: Alluvial deposits
Erosion potential: Low
Flood potential and history: Upstream end of site may be prone to flooding.
Upstream land use: Cattle grazing along river immediately above site.
Water rights: Owner has old diversion ditch on site, unused for a number of years.

WATER SUPPLY
Gravity supply evaluation: Good gravity supply potential, approx. 10-12’ drop across site
Groundwater evaluation: Potential for 500 gpm wells in deep basalt based upon geology.

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat: Moderate to high bedload  movement
Anadromous fish: Steelhead and Spring Chinook.
Upland habitat type: Steep slope, rocky and brushy
Wetlands: No identified wetlands on site.
Permitting Considerations: Wild and Scenic River Act limits on development type and structures
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RIVER BASIN Waha Walla
SITE NUMBER wwl
SITE NAME NE 8th Street Bridge

SITE LOCATION
County
Road Access Directions

Umatilla
Take NE 8th Street east out of Milton-Freewater to crossing of Walla
Walla River. Existing ladder on NW side of river at NE 8th St. bridge.

River Mile
USGS l:lOO,OOO  Quad Ref.
USGS 7.5’ Quad Ref.
Section 1

. OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

Pendleton
Milton-Freewater
T o w n s h i p  SN

Undetermined
Don Sampson, CTUlR
(503) 2764 109
undetermined
undetermined, within City Limits

Range 35E

GENERAL CHARACTERISTICS
Proximity to road Adjacent to paved road
Proximity to power 3-phase power along NE 8th
Size (acres) cl acre
General topography fiat, channeled river bank with rip-rap
General soil type alluvial
Erosion potential appears to be low
Flood potential and history undetermined
Upstream land use urban
Water rights undetermined, ladder just downstream of irrigation diversion
WATER SUPPLY
Gravity supply evaluation n/a
Groundwater evaluation n/a
ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat charmelized stream with wide bed, meandering channel
Anadromous fish Steelhead
Upland habitat type urban, developed
Wetlands riparian zone, other types not determined
Permitting Considerations Water rights
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RIVER BASIN
SITE NUMBER
SITE NAME

SITE LOCATION
County
Road Access Directions

River Mile
USGS l:lOO,OOO Quad Ref.
USGS 7.5’ Quad Ref.
Section 12

OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

Walla Walla

9th and Walnut (9th Ave. Bridge)

Umatilla
On east side of Milton-Freewater just off state highway at intersection
of 9th Ave. and Walnut St. Existing smoltkelt trap located just
downstream of the 9th Ave. Bridge on west side of river.

Pendleton
Milton-Freewater
T o w n s h i p  5N Range 35E

Undetermined
Don Sampson, CTUIB
(503) 2764 109
undetermined
undetermined

GENERAL CHARACTERISTICS
Proximity to road adjacent to paved road
Proximity to power 3-phase power along road
Size (acres) Cl acre
General topography Flat, near head end of irrigation diversion
General soil type alluvial
Erosion potential low
Flood potential and history low
Upstream land use urban, developed
Water rights all water to irrigation at site
WATER SUPPLY
Gravity supply evaluation n/a
Groundwater evaluation n/a

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat irrigation canal has woody brushy riparian habitat
Anadromous fish steelhead above site in mainstem, none below trap
Upland habitat type urban, developed
Wetlands riparian zone, other types not determined
Permitting Considerations undetermined
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RIVER BASIN
SITE NUMBER
SITE NAME

SITE LOCATION
County
Road Access Directions
River Mile
USGS l:lOO,OOO  Quad Ref.
USGS 7.5’ Quad Ref.
Section 10
OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

Walla Walla

Harris Park No. 1

Umatilla
S. Fork Walla Walla Road at road mile 7.25, Harris County Park

Pendleton
Blalock Mountain
T o w n s h i p  4 N  Range 37E

Umatilla County Parks and Recreation
Gene Miller, Park Manager
(503) 9384237
undetermined
county park/Umatilla  County

GENERAL CHARACTERISTICS
Proximity to road
Proximity to power
Size (acres)
General topography
General soil type
Erosion potential
Flood potential and history
Upstream land use
Water rights

WATER SUPPLY
Gravity supply evaluation

Groundwater evaluation

Paved road to near site, gravel to site
3-phase power to site
6 to 8 acres
Flat bench next to S. Fork
alluvial
low
appears low, history undetermined
BLM and USFS land, undeveloped, 1 gravel road
undetermined

Good potential location, reports of freezing solid in Dec.-Jan. period.
Temperature and flow information show suitable conditions for most
facility types. Need verification.
Potential, requires further investigation

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat riffles, pools
Anadromous fish S tcelhead at and above site
Upland habitat type Forested and grassy steep-slopes
Wetlands riparian zone cattails and rushes
Permitting Considerations Current land use as park may present permitting constraints.
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RIVER BASIN Walla  Walla
SITE NUMBER WW4
SITE NAME Harris Park No. 2

SITE LOCATION
County
Road Access Directions

Umatilla
S. Fork Walla Walla Road to road end approx. 1 mile above Harris
park. l/4 mile beyond barricade acmss footbridge, located on east bank
of river.

River Mile
USGS 1:100,000  Quad Ref.
USGS 7.5’ Quad Ref.
Section 14,15
OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

Pendleton
Blalock Mountain
T o w n s h i p  4 N Range 37E

BLM
Don Sampson, CTUJR or Jim Phelps, ODF&W
(503) 276-4109  or (503) 276-2344
undetermined
public land under BLM jurisdiction

GENERAL CHARACTERISTICS
Proximity to road

Proximity to power
Size (acres)
General topography
General soil type
Erosion potential
Flood potential and history
Upstream land use
Water rights
WATER SUPPLY
Gravity supply evaluation

Groundwater evaluation

adjacent to gravel road, approx. l/4 mile beyond end of vehicle access at
barricade
3-phase power 1.5 miles away at Harris Park
approx. 2 acres
flat bench between toad and river
alluvial
low
appears low, history undetermined
BLM and USFS land
undetermined

good potential, would require pipeline river crossing or anchoring to
rock wall on upstmam end of site.
need to investigate

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat riffles, pools
Anadromous fish stcelhead at and above site
Upland habitat type forested and grassy steep slopes
Wetlands riparian zone cattails and rushes
Permitting Considerations undetermined
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RIVER BASIN Walla Walla
SITE NUMBER ww5
SITE NAME S. Fork - Elbow Creek confluence

SITE LOCATION
County
Road Access Directions

River Mile
USGS l:lOO,OOO Quad Ref.
USGS 7.5’ Quad Ref.
Section 14
OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

Umatilla
S. Fork Walla Walla Road to road end approx. 1 mile above Harris
park. l/2 mile beyond barricade across footbridge, located at Elbow
Creek and South Fork confluence.

Pendleton
Blalock Mountain
T o w n s h i p  4 N Range

BLM
Don Sampson, CTUIR  or Jim Phelps, ODF&W
(503) 276-4109 or (503) 276-2344
undetermined
undeveloped public land under BLM jurisdiction

37E

GENERAL CHARACTERISTICS
Proximity to road adjacent to gravel road but approximately 0.5 miles beyond road end at

barricade.
Proximity to power approximately 1.75 miles away at Harris Park
Size (acres) 2 to 4 acres
General topography mostly flat
General soil type alluvial
Erosion potential low
Flood potential and history appears to be low, history unknown
Upstream land use undeveloped wilderness
Water rights undetermined

WATER SUPPLY
Gravity supply evaluation good potential
Groundwater evaluation potential as gravity backup

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat riffles, pools
Anadromous fish steelhead at and above site
Upland habitat type forested and grassy steep slope
Wetlands riparian zone cattails and rushes.
Permitting Considerations undetermined
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RIVER  BASIN Walla Walla
SITE NUMBER ww6
SITE NAME Russell Walker

S I T E  LOCATION
County
Road Access Directions

Umatilla
S. Fork Road to approximately mile 6 to 7.25. Flat land along river
below Harris Park

River Mile
USGS l:lOO,OOO  Quad Ref.
USGS 7.5’ Quad Ref.
Section 9
OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

Pendleton
Blalock Mountain
T o w n s h i p  4 N

Russell Wlaker
Don Sampson, CTUIR  or Jim Phelps, ODF&W
(503) 276-4109 or (503) 276-2344
undetermined
undetermined

Range 37E

GENERAL CHARACTERISTICS
Proximity to road access off paved S. Fork Road
Proximity to power 3-phase power available
Size (acres) > 10 acres
General topography flat, river-bottom
General soil type alluvial
Erosion potential low
Flood potential and history low
Upstream land use County park and undeveloped roadless
Water rights undetermined

WATER SUPPLY
Gravity supply evaluation Good potential
Groundwater evaluation Moderate shallow zone potential, Low deep zone potential

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Modcrate gradient, pool and riffle
Anadromous fish steelhead at and above this area
Upland habitat type flat, river bottom pasture land and forested slopes
Wetlands None identified, some seeps in pasture area that may contain wetland

vegetation
Permitting Considerations Water rights
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RIVER BASIN
SITE NUMBER
SITE NAME

SITE LOCATION
County
Road Access Directions

River Mile
USGS l:lOO,OOO Quad Ref.
USGS 7.5’ Quad Ref.
Section 11

OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

Walla Walla

Wolf Fork confluence with Touchet River

ColumbiaCO.,  WA
Wolf Fork Road to SW 5.6 miles outside Dayton, WA (Follow signs
to ski area from Dayton). Cross Touchet River going west and park at
gravel turnout. Wolf Fork Road is off S 4th Street which is off Main
St.
Touchet River RM 59 (approx.)

Dayton, WA
T o w n s h i p  9 N Range 39E

private, unknown
Don Sampson, CTUIR
(503) 2764 109
undetermined
a g r i c u l t u r e

GENERAL CHARACTERISTICS
Proximity to road paved road to within l/4 ile of confluence
Proximity to power 3-phase power along road.
Size (acres) undetermined, probably 14 developable acres
General topography flat to gently rolling
General soil type alluvial
Erosion potential undetermined
Flood potential and history undetermined
Upstream land use catle grazing, agriculture
Water rights undetermined

WATER SUPPLY
Gravity supply evaluation appears poor, pumping may be required with any holding facility
Groundwater evaluation N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat small 10-l 5” wide riffle, low gradient
Anadromous fish possibly steelhead
Upland habitat type mixed coniferous, deciduous grassland. Steep slope away from

confluence
Wetlands riparian zone wetlands, others undetermined
Permitting Considerations undetermined water rights and property ownership
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RIVER BASIN Walla Walla
SITE NUMBER ww8
SITE NAME WDW Dayton Conditioning Pond

SITE LOCATION
County Columbia
Road Access Directions Turn off Main St. in Dayton on Cottonwood Road of west side of

Touchet River. Approx. 1 mile on Cottonwood Road to facility.
River Mile Touchet River RM 53.5 to 54 (approx.)
USGS l:lOO,OOO  Quad Ref.
USGS 7.5’ Quad Ref. Dayton, WA
Section 30 Township 10N Range 39E

OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

Washington Department of Wildlife
Don Sampson, CTUIR
(503) 2764109
undetermined
undetermined

GENERAL CHARACTERISTICS
Proximity to road road to all areas of facility
Proximity to power power to facility
Size (acres) asphalt pond approx. 1 acre
General topography flat
General soil type alluvial
Erosion potential low, west bank has armor rock on dike, east bank is flatter with dike.
Flood potential and history appears low, history undetermined
Upstream land use urban, some agriculture
Water rights undetermined

WATER SUPPLY
Gravity supply evaluation existing low head intake about l/4 mile upstream of pond
Groundwater evaluation undetermined

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat some deciduous trees and grasses in riparian zone
Anadromous fish steelhead
Upland habitat type brush and grass, some trees
Wetlands appears minimal outside riparian zone
Permitting Considerations undetermined
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RIVER  BASIN Walla Walla
SITE NUMBER ww9
SITE NAME Railroad Bridge

SITE LOCATION
County Walla Walla. WA
Road Access Directions On dirt road near Zangar Jet.  at mouth of Walla Walla River where

railroad bridge crosses river.
River Mile
USGS l:lOO,OOO Quad Ref.

Walla Walla mainstem RM 8 (approx.)

USGS 7.5’ Quad Ref. Zangar Jet., WA - OR
Section 20 T o w n s h i p  7N Range 32E

OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

Private, undetermined
Don Sampson, CTUIR
(503) 2764109
undetermined
undetermined

GENERAL CHARACTERISTICS
Proximity to road dirt road to site
Proximity to power power along railroad
Size (acres) approx. 5 acres
General topography flat
General soil type alluvial
Erosion potential low
Flood potential and history appears low, history undetermined
Upstream land use agriculture
Water rights undetermined

WATER  SUPPLY
Gravity supply evaluation low potential, river very low gradient
Groundwater evaluation N/A

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat some deciduous trees and grasses in riparian zone
Anadromous fish YeS
Upland habitat type brush and grass, some trees
Wetlands appears minimal outside riparian zone
Permitting Considerations undetermined

D-96



-.-
-

-
--

3-
_-.

- -

-

/

- - 3
- 0

- - -

I-
r %.  ,T

r ,’- -
m ‘ I

j - ‘.‘,
,’

‘<A’ ‘ 6 5 ._._ .._.  -.- -.,-i---~-5?s-~~.
----_I .J

:
.I 1’

.’ ,_ .’ --
._

I i I(.-’ -
_ -

.-

-1

-
‘.._

-ty,
_,

:-_i< ’ ._

” \_ 1 --
1Z’

-i, ’ ‘.
5‘3.. . , .,~_ *’ i -- _ .I-

-._”
w::j -

CL0 \ -_\ _ i
Site: Railroad Bridge

‘?M\ I
218  ~

\

, -7

‘I

/--
----a

i
,

D-97



RIVER BASIN Walla Walla
SITE NUMBER WwlO
SITE NAME Pond at Forest Service Boundary

SITE LOCATION
County Columbia
Road Access Directions On N. Fork Touchet River Road outside Dayton just below Lewis

Creek. National Forest Boundary sign near site.
River Mile undetermined
USGS l:lOO,OOO  Quad Ref.
USGS 7.5’ Quad Ref. Eckler Mtn., WA
Section 5 T o w n s h i p  8 N Range 40E

OWNERSHIP
Owner Name
Contact Name
Contact Phone
Zoning
Land Use /Jurisdiction

U.S. Forest Service
Don Sampson, CTUIR
(503) 2764109
undetermined
undetermined/U.S.  Forest Service

GENERAL CHARACTERISTICS
Proximity to road adjacent to paved road
Proximity to power power nearby
Size (acres) pond approx. 1 acre
General topography flat
General soil type alluvial
Erosion potential low
Flood potential and history appears low, history undetermined
Upstream land use National Forest
Water rights undetermined

WATER SUPPLY
Gravity supply evaluation Existing pond elevated on bench above Touchet River. Supply line

from river would need to be brought in from upstream. Current supply
from small drainages.

Groundwater evaluation undetermined .

ENVIRONMENTAL CHARACTERISTICS/CONSTRAINTS
Adjacent stream habitat Mixed pool, riffles, boulders
Anadromous fish steelhead
Upland habitat type forested steep slope .
Wetlands Pond may have developed wetland vegetation over time. Delineation

survey would be required prior to development.
Permitting Considerations undetermined
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1 Site: Pond at FS boundary I
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